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Our travellers next arrived at Frankland 
Hall, m Staffordshire, where they were to 
spend three days, with their friends, Mr. 
and Mrs. Frankland. 

The first day at dinner, an old gentle- 
man observed, that the pie dishes of Wedg- 
wood s ware were good contrivances for 
keeping vegetables hot, and remarked, 
how very like real pie-crust one of them 
looked. 

Mr. Frankland, who had been an inti- 
mate friend of thelafe Mr. Wedgwood, said 
that he was present the first day when one 
of these imitations of pie-crust appeared 
at diimer : the children of the family did not 
mistake it for a real pie, and Mr. Wedg- 
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wood had new ones made repeatedly, till 
at last one appeared so perfect, that at a 
little distance it could not be known from 
pie-crust " When I took off the cover," 
said Mr. Frankland, " the child next me 
was agreeably surprised to hear it jingle 
on the dish." 

" Besides this," said the old gentleman, 
" Mr. Wedgwood made a number of little 
every-day useful contrivances ; that dish, 
in which there is a well for the gravy. 
In the olden times, unhappy carvers were 
obliged to poke under the heavy sirloin 
for gravy ; or to ra.ise and slope the dish, 
at the imminent hazard of overturning the 
sirloin, and splashing the spectators. 
Knife, fork, spoon, slipping all the while, 
one after another, into the dish ! And, ten 
to one, no gravy to be had after all ! No- 
thing but cakes of cold grease. But now, 
without poking, sloping, splashing, the 
happy carver, free from these miseries of 
life, has only to dip his spoon into a well 
of pure gravy. . Thanks , to the invention 



of one man, all men, women, and chil- 
dren, may now have gravy without stoop- 
ing the dish. So I give you, gentlemen and 
ladies, for a toast, ^ The late Mr. Wedg- 
wood, and the comforts of life.' " 

After he* had drank his glass of wine, 
the old gentleman continued speaking : — - 

" I remember that Mr. Coze, the travel- 
ler, was pleased by meeting with a beautifiil 
service of Wedgwood ware in Russia. I 
dare say he might find one now in Siberia. 
Last y^u*, when I was in Holland, I learnt, 
that even the town of Delft, which^ for 
many years, used to furnish all Europe 
with crockery, is now sup{^ied from Eng- 
land with our Staffordshire ware." 

The conversation next turned on China, 
and Chinese artists* 

** They are very exact," said Mr, Frank- 
land, '' in imitating whatever is bespoken 
from ihem, but sometimes they carry this 
to a degree of provoking stupidity." 

Of this he gave an instance. A lady 
wanted to match some of the plates of a 
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remarkably handsome service of china, 
which had been given to her husband by 
the East India Company. She sent a 
pattern to China, and bespoke some dozens 
to be made exactly the same. In due 
time they arrived, were unpacked, but, 
to her surprise and mortification, the lady 
found, that every one of the new plates had 
the appearance of a crack across it ; and, 
on examining the plate which had been 
sent as a pattern, it was found that there 
was a crack in it, which had been exactly 
imitated. 

Even Harry, though he loved exactness, 
thought this was too much. 

Lucy observed the beauty of the china. 
On her plate there lay, or there seemed to 
lie, a convolvulus : it looked so natural, that 
she thought she could take it up. On her 
mother's was a Celsia, a geranium on an^ 
other, and on Harry's a honeysuckle, of 
which she could almost fancy that she 
smelt the perfume. Even as she eat her 
ripe cherri.es, she paused to examine these 
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flowers. She thought it the most beauti- 
fill china she had ever seen. When she 
went into the drawing-room she saw on 
die chimney-piece flower-pots of the most 
delicate blue, with white figures on them, 
embossed like ivory, and exquisitely carved.. 
The drapery on the figures was so light, that 
it seemed as if blown by the wind, and so 
transparent^ that she could see the blue 
ground through it. 

Mrs. Frankland came to Lucy, as she 
was lodking at these flower-pots, and told 
her that they were Wedgwood's ware, as 
well as the plates which she had ad- 
mired at the dessert. 

"Wedgwood's ware!" repeated Lucy. 
" I thought that Wedgwood's ware was 
always black or cream-coloured, such as 
the common yellowish plates." 

Mrs. Frankland told her there was a great 
variety of Wedgwood's wares. She took 
her into a cabinet at the end of the draw- 
ing-room, where she showed her several 
Tases, made in imitation of antiques, which 
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had been dng up from the rains of Etraria, 
in Italy, and thence called Etruscan. Some 
had red grounds, with black figures ; others 
red figures, on black grounds ; others, which 
were called jasper, were very valuable. 
After Lucy had examined and admired all 
these, Mrs. Frankland said she would show 
her another, which was more valuable than 
all the rest. The original, from which it 
was exquisitely imitated, cost the present 
possessor four thousand guineas. As she 
spoke she opened the case which contained 
the vase, and carefully raised it . from its 
crimson-cushioned bed. 

" I know it, I have seen it before, mam- 
ma," exclaimed Lucy. 

" Seen it before, Lucy ! *' said her mo- 
ther. "Where?" 

" In a book, when I was reading to you, 
mamma." 

" You mean, that you have seen an en- 
graving of it," said her mother. 

" Yes, mamma, you remember the three 
views in the Botanic Garden, of a vase just 



like ihia^ with a dark ground and white 
figures* I canbot recollect the name of it| 
but I know it was dug up Out of ruins." 

Her mother told her it was called the 
Barberiniy or Portland vase. Barberini 
from the name of the Italian family to whom 
it had belonged ; and Ptyrtlatid from the 
Duchess of Portland, by whom it had been 
purchased and brought to England. 

Lucy, whose memory was now awakened, 
recollected Dr. Darwin's beautiful lines 
addressed to Mr. Wedgwood, " Oh friend 
of art ! " but she refr*ained from repeating 
them, lor which Harry gave her credit 
due. 

Mr. Frankland, who now came into the 
room, told her, that the ancient Etruscan, 
or Greek vases, were produced by a differ- 
ent process from that which Mr. Wedg* 
wood used in making his. They appear 
to have been made by covering the parts 
representing the figures and ornaments, 
after their outlines had been traced, and 
then dipping the red ware in a black paint 
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The lines of the drapery, &c. were after- 
wards traced in the same colour. In those 
ancient vases, the colour, which was red, 
was in the body of the ware itself. In 
Mr. Wedgwood's imitations, both the red 
and black are painted on the porcelain, or 
rather on the biscuit ; the name 'which is 
given to the ware after its first baking in 
the furnace. He was the first person who 
made what are called dry colours, or ena- 
mel, without lustre, without shining. 
' Harry thought that the smoothness and 
polish of these vases was more beautiful 
than any glazing. 

" And much safer, and more durable," 
said Mr. Frankland. ^^ These colours 
cannot be injured by damp, or fire, or air, 
or acid, and will last as long as tlie sub- 
stance itself. You may have observed, 
that the glazing on common earthenware 
runs into little cracks." 

" Yes," said Lucy, " I have often ob- , 
served them covering a plate, like net^ 
work. They look very ugly." . 



^ But what is much worse," continued 
he, '^ in modt kinds of glazing, lead is em- 
ployed, which, when dissolved in certain 
acids, is poisonous. 

Lucy observed, that glazing looked some- 
thing like glasSf and from the sound of the 
words too, she believed glazing came from 
glass. It might at first have been called 
glassing." 

** Yes," said Mr, Frankland, " and there 
is, as you observe, a resemblance between 
the outside of some porcelain and glass. * 
But the difference between glass and 
porcelain is, that porcelain is but se- 
mivitrified^ that means half turned to 
glass. The managing the heat so as 
to stop the vitrification, or turning to 
glass, at the right time, is one of the 
most important points in making porce- 
lain." 

Lucy returned to admire the beauty of 
the Wedgwood's ware, repeating, that she 
thought it much prettier than Chinese 
china. 
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" Besides the beauty of form, and co- 
lour, and texture," continued Mr. Frank- 
land, *• the utility is great It is not only 
perfectly safe for all culinary purposes, but 
most durable for some chemical experi- 
ments, in which the vessels must be ex- 
posed to great heat." ' 

Mr. Frankland showed them a crucible 
and a retort, made of Wedgwood's ware, 

and Mrs. Frankland showed a white pestle 

« 

and mortar, which looked like marble, but 
which was of Wedgwood's ware, and used 
for pounding medicines. 

Harry asked whether the potteries, where 
all these were made, was near Frankland 
Hall. 

" Yes, within a few miles of us," said 
Mr Frankland, " at a village to which 
Mr. Wedgwood gave the name of Etruria, 
and where he established a manufactory, 
whose productions are probably more 
known, and more usefdl to a greater num- 
ber of people, than ever were those of the 
ancient Etruria." 

Mr. Frankland said, that he would the 



11 

next day take Harry and Lucy to see these 
works* In the mean time, as Harry seemed 
anxious to know more, he told him all that 
he thought could interest him, concerning 
the history of the Sta£fordshire potteries. 
The clay of this part of England being fit 
for making some kinds of earthen ware, 
there have been potteries, or remains of 
potteries, in Sta£fordshire, ev^ since the 
time when the Romans were in Britain ; 
but they had continued in a rude state for 
ages, as no person of industry or know- 
ledge had attempted their improvement, 
till, about a hundred and twenty years ago, 
when two brothers of the name of Elers 
came from Holland, settled here, and ma- 
nufactured a red unglazed porcelain. Af- 
terwards they made a sort of brown glazed 
stone ware, coarse and heavy, yet the glaz- 
ing of these, such as it was, could not 
be performed without great inconveni- 
ence. They used muriate of soda, which 
they threw into the oven at a certain time 
of the baking of the vessels. The fumes 
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from this were so odious, that the neigh-- 
bourhood were alarmed, and forced the 
strangers to abandon their potteries, and 
quit the country.. Soon afterwards, a 
workman^ who had found out the secret of 
their mode of glazing, for even that was a 
secret, pursued the same method in a pot- 
tery of his own ; and this was suffered to go 
on in spite of the nauseous fumes, be-* 
cause the inhabitants found the jars they 
made so useful for holding their butter. 
They were employed chiefly for this pur- 
pose, and the manufactory was called the 
Butter Pottery. On glazing days, how- 
ever, the nuisance was terrible, the offen- 
sive fumes spread to a distance of six or 
seven miles. Thick clouds from these 
furnaces rose over the hills, and filled the 
valleys with their dense vapours. 

The first great improvement in our pot- 
teries was made in the substance of the 
ware itself, by introducing ground fljnts. into 
the composition, and then was made what 
is still called white stone ware. It is used 
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for many purposes. You may have se^ 
ity for instance, for Seltzer water bottles* 

^' I know what you mean/' said Lucy. 

^^ This was the safest and best ware we 
had/' continued Mr. Frankland, ^^ before 
Mr. Wedgwood's time. It is said, that the 
first idea of using powdered flints was 
suggested to a poor Staffordshire potter, 
by accident." 

*^ By accident ! I am glad of it," said 
Lucy. ^^ I like to hear of discoveries 
made by accident, especially by poor 
people." 

. " There was a Staffordshire potter, 
whose name is forgotten, or whose name I 
forget, he stopped on a journey to London, 
at Dunstable, in Bedfordshire, where the 
soil is flinty and chalky. He consulted 
the hostler of the inn where he stopped, 
about some disorder in his horse's eye. 
The hostler advised that powdered flint 
should be put into the eye ; and for this pur- 
pose he threw a flint into the fire to col- 
cine, that is to bum it, that it might be 
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more eai»ily pulveritedr The pottdr, who 
was standing by, observed the great white- 
ness of the calcined flint, and being an in- 
genious, as well as an observing man, im- 
mediately thought of applying this circum- 
stance to the improvement of his pottery. 
He first tried the experiment erf mixing 
finely-powdered flints with tobacco pipe 
clay; he succeeded to his hopes, and 
made white stone ware, which put aH the 
brown and coloured stone ware out of fa- 
shion. Ugly as you think it, Lucy, it was 
much approved, till Wedgwood came, and 
gave us something better — that cream- 
coloured ware, which was called queen's 
ware, because it was first patronized by 
Queen Charlotte. It was then, and not 
many years^ ago, prized in palaces ; now it 
IS used in every cottage, and known in 
every place where plates or dishes arcf to 
be found. After this queen's ware, he in- 
vented all the varieties which you have 
seen, and many more." 

Mrs« Frankland rang die bell, and or- 
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dered the s^rant to bring a plate of cream 
coloured Wedgwood ware, another of the 
white stone ware, a crock of the dark 
glazed kind, and a common red garden 
pot; these she placed in the order iik 
which they had been made, beside Wedg- 
wood's beautiful vases, to show Harry and 
Lucy the difference and contrast 

^^ And all these improvements, or at 
least the greatest part of them, were made 
by one man," thought Harry, "Then 
more was done by him during his life 
time than had been done in hundreds of 
years before.'' 

Lucy asked, if any lucky accidents had 
happened to Mr. Wedgwood? which put 
improvements into his head, or gave him 
the first idea of any of his inventions. She 
said she should like very much to know 
the story of these, if Mr. Frankland would 
tell it to her. 

Mr. Frankland said, he did not know of 
any such, and observed, that though one 
or two fortunate accidents might occur to 



16 

the same person, it was liot possible that 
such progressive improvements, as Mr. 
Wedgwood had made, could have been 
suggested by accident, or accomplished by 
any one who had not scientific knowledge. 

** I should like very much," said Harry, 
^* to know what he did first, and what he 
did next, and how he went on from one 
experiment to another." 

" Of all this, I cannot pretend to give 
you a history," said Mr. Frankland ; " for 
I am not sure that I know it clearly my- 
self. All I can tell you is, that he im- 
proved the potteries by the introduction of 
substances, which had not before been em- 
ployed in the composition of these wares* 
It had been found, that some Cornwall 
granite is as good for making porcelain 
of a certain kind, as the clay which the 
Chinese use. Mr. Wedgwood introduced 
Dorsetshire and Cornwall clays." 

" Perhaps you could tell me, sir," said 
Lucy, "how the delicate blue of the 
ground of this flower-pot is made." 
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" That is given by a substance called 
cobalt," said Mr. Frankland. "Btit as 
you have never seen it, the word cobalt 
teaches you little/' 

" I wish I knew," said Lucy^ " how the 
beautiful colours of the flowers on the 
dessert plates, and how the purple and 
rose colours on this cup are produced." 

^^ The purple and rose colours are given 
by the precipitate of gold dissolved in nitro«' 
muriatic acid : the oxides of iron also pro^ 
duce many of the colours which you admired^ 
But as you are not acquainted with any of 
the oxides of iron, or with nitric or muriatic 
acid, or with the precipitate of gold, you 
know nothing more from my answer than 
a number of names, which probably you 
will not be able to remember an hour, and 
which, unless you learn their properties^ 
could be of no use to you, even if you 
could keep them in your head all your 
life." 

^^ But without telling us all those hard 
names; sir," said Lucy, ^^ could not you 
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give us some general idea of how he did 
italir 

Mr. Frankland smiled, and anaweredV 
that he did not exactly know what she 
meant by a general idea of it all. He 
could tell her only, that Mr. Wedgwood in 
the first place learnt the properties of dif- 
ferent clays and minerals, and what effect 
would be produced on these by fire. In 
short, he implied to the study of chemistry 
and mineralogy, to learn all the experi- 
ments which had been made by others, and 
then he tried new ones for himself; but if 
he had not read and acquired this know- 
ledge first, he might have wasted his time 
and ingenuity in doing what others had 
done before him. Besides genius to in- 
vent new and elegant things, he had the 
good sense to observe what is wanted 
every day, by the greatest number of peo* 
pie ; so that he not only produced what 
pleased persons of taste, but what was use* 
ful to all classes ; and he continually consi- 
der^ how he cQuld improve, not only what 
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others made^ but what he had himself pro^ 
duced. It was by this attention to littlei 
as well as to great objects, and by steadily 
adhering to one course of pursuits, that 
he succeeded in accomplishing all that he 
began: no small {Nraise for a man who 
undertook so much. ^^The consequences of 
his success we all know/' c<»itinued Mr. 
Frankland, turning to Harry's father, '^ and 
we all rejoice in them. Wedgwood made a 
large fortune for himself and his children, 
with a character, a reputation, above all 
fo^ne. He increased amasingly the in* 
dastry, wealth, and comforts, of the poor 
in his neighbourhood ; multiplied the con- 
veniencies, elegancies, and luxuries of life 
for the rich ; raised, at home and abroad, 
the fame of the arts and manufactures of 
his own country ; extended her commerce, 
and spread his own name with his produc- 
tions, to the most remote regions of the 
civilized world." 

A pabse ensued after these words : all 
looked with admiration at his works, 
and those who had known him intimately 
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sighed for the loss of an excellent man and 
a kind friend ! 

The next day, Mr. Frankland took Harry 
and Lucy to see the works at Etruria. 
We shall not follow them through all the 
processes, but shall only mention what 
Harry and Lucy recollected and told their 
mofher on their return. 

^^ The first thing I remember," said 
Harry, " is tht improvement in the way of 
grinding the flints." 

^'But you must know, mother^ in the 
first place," said Lucy, ^^ that formerly this 
was very unwholesome work, such a quan-^ 
tity of the dust of the powdered flint flew 
off; and, as the workmen breathed, it went 
in at their mouths, or up their noses, and 
it brought on complaints in their lungs 
and stomachs, and inflamed their ey^s 
besides." 

^^AU this was remedied," continued 
Harry, " by grinding the flints in water, 
which prevented the dust from flying off. 
The name of the man who made this im- 
provement^ and who made the first mill on 
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this principle) was Biindlejr, and the mill 
is very ingenious/' 

'^But you had better not stop to de- 
scribe that/' said Lucy, ^^ because perhaps 
mamma does not care as much about it 
as you do. Now let me go on, Harry, 
and tell a little. Well, mamma, the flints 
ground in the great c^i^/t/ron — " 

" Mill," said Harry. 

" Mixed with water," continued Lucy, 
<< looked at first like chalk and water, 
thickish ; then by mixing with clay, and by 
stirring, and beating, and straining through 
sieves, this became first a sort of pulp, 
and then about as thick as paste or dough, 
and then it was ready for the man to carry 
to the potter's-wheel. You know the pot- 
ter's-wheel, mamma? I remember first 
seeing the print of it in our book of trades. 
But there is an improvement in this. The 
very common one, which I once saw, long 
ago, was only a circular board turning on a 
perpendicular stick." 

"^ Axis,'* said Harry. 

^' A boy whirled it round for the man, 
you knoWy mamma; while he went on 
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moulding the clay upon it into a bowl, and 
he called to the boy to make it go slower 
or faster. But in this potters-wheel no 
boy to whirl the board is wanting, for it is 
turned by a shaft " 

^^ And that shaft is turned by a steam 
engine," said Harry. "The steam engine, 
mother, at work again ; observe, mother." 

" Yes," said Lucy, " papa called it the 
great servant of all work." 

" But there was an improvement in this 
potter's-wheel, which you have not told 
yet, Lucy," said Harry. 

" No, no, but I am coming to it, let me 
tell it," said Lucy. 

" If you understand it," whispered Har- 
ry, in a very kind tone, as he was only 
afraid for her, not anxious to show what he 
knew. 

" I understand one thing about it, and 
that is all I want to tell, my dear," said 
Lucy. "But I will begin another way. 
You know, mamma, that it is necessary 
to make the potter's-wheel go slower or 
quicker, whenever it is desired by the man 
who is moulding the clay. Formerly this 



23 

was done by a boy, who turned it faster 
or slower as he was bid; but the steam 
engine, which is now used for keeping 
this wheel in motion, goes on continually 
at its own regular rate, and would never 
mind his calling out * faster!* * slower!' 
'slower!' * faster!' Therefore he must 
have some way of slackening or quicken- 
ing the wheel, without interfering with 
the steam ^igine. This is done for him 
by the new contrivance, which 1 will now 
describe to you, if I can. 

" Imagine, mamma, two sugar loaf 
shaped rollers ; two cones of wood stand- 
ing one with the point down, the other 
with the point up, and turning on pins 
run through them, like your silkwinders : 
these cones are placed at some distance 
from each other, opposite to the potter's- 
wheel. Suppose that they are set in mo- 
tion and kept in motion by the steam 
engine, and that motion communicated 
from one of them to the potter's-wheeL 
Very well. Then next, mamma, imagine 
a band passed round these two cones, in 
such a manner that it should always be"&t 
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the thicker part of one cone, while it is 
at the thinner part of the other. Then, 
when the man wants his great wheel to 
go fa^er, he shoves up the band to the 
thinnest part of the cone which is con* 
nected with the wheel, and if he wants it 
to go slower he pushes the band down to 
the thicker part ; something like the way, 
mamma, in which, as you may remember, 
we have seen old Margery with her spin- 
ning wheel shift the band from the larger 
to the smaller rim of her wheel. Harry 
took notice of the cones as soon as he saw 
them, and asked what was their use. Papa 
bid him find out, and he did. Was not 
that well, mamma?" 

^^ I aiii glad you remember this, my 
dear Lucy," said her mother. 

" Thank you," said Harry's eyes. 

Lucy went on with raised spirits: 
'^ Mamma, 1 wish you had seen the man 
moulding the clay, and all the metamor- 
phoses of the potter's-wheel. First, in 
one minute, the lump of clay turned into 
a bowl ; then the instant after, he squeezed 
this soft bowl up in his hand, dashed it 
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made in sqwrate moulds, and the halves 
joined together afterwards. But I dare 
say, mother, you know all this." 

" I knew most of this myself be- 
fore," continued Lucy, " from the prints 
and descriptions in our dear book of 
trades, and from some others of our little 
and large books. But I liked to see the 
real work goii^ on, and the real things. 
There was always some difference between 
the description and the reality, or some- 
thing that I fancied larger or smaller than 
it is, or some little particular circumstance 
which I did not comprehend till I saw it. 
Mamma, I did not tell you, that we saw 
the furnaces and kilns, for baking -—/ri/tf 
the porcelain, as they call it. These were 
much larger than I expected. When the 
porcelain has been once baked, it is called 
biscuit, in which state it is ready for painting. 
Mamma, I have not told you how much I 
was entertained in the painting room, by 
seeing how dull the colours look when they 
are first laid on, and how bright jmd bril- 
liant they are after they have been fired — 
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what was to be gold^ was quite dark be*? 
forehand." 

" Pray, Lucy," said Harry, " did you 
observe a man, who was standing beside 
one of the furnaces, whose business seemed 
to be to regulate the heat ? He had some 
little bits of clay, which looked like little 
stoppers, ana he put these into the fire and 
measured them, did you see how ? '' 

^* No ; I saw the man," said Lucy; " but 
I did not know what he was doing. Well, 
mamma, there is one other thing I remem* 
ber, and that is all. You know the common 
kind of blue and white cups and saucers, 
and plates, with windmills, and houses, 
and strange Chinese looking figures, and 
all manner of things upon them?" 

" I do know luckily what you mean," 
said her mother, laughing, ^^ otherwise I 
am not sure that I should know it from 
your description." 

" Mamma, these were formerly painted, 
one at a time, by hand, but now there is a 
much quicker way ; Mr. Frankland showed 
it to me. First, the patterns, whatever 
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you wish, houses or churches, or geese or 
turkies, or shepherdesses, or elephants, or 
windmills, are printed on paper." 

'^ Engraved on copper first," said Harry, 
^^ and the blue colour put upon the copper- 
plate, instead of printer s ink." 

" And the blue colour — oh ! let me tell 
that, Harry 1 " cried Lucy ; " the blue co- 
lour is made of cobalt" 

^^Oa^ide of cobalt, I believe," said Harry, 
" which di£Pers from cobalt, Mr. Frank- 
land told us, if you recollect, Lucy, as 
mudk as rust di£Pers from iron." 

*^ Well, oxide of cobalt it should be, I 
recollect," said Lucy ; ^^ and this is mixed 
with some earth and — " 

^* And linseed oil," said Harry ; " like 
what is used in printer's ink." 

'^And when it is altogether about as 
thick and soft as paste, it is put on the 
copper-plate. You know, mamma, you 
showed me common engraving once : and 
just like any common engraving this is 
done. As many copies of patterns are 
taken o£P on paper as you want. 

c2 



38 

» 

^' Yolsi forgot dmt the paper^Mia smeared 
first with soA soap/' said Harry. 

^' Then, wben jou * want t» QDe diese 
pattetas/' said Lticy, ^^ the wperfluous 
paper is <Mt off, and * the printed part is 
moistened and laid ^ the cap^ or whatever 
you wish to pot it on." 

^^ The cop must be in the state of bis* 
cuit, remember," said Harry. 

" Biscuit, to be sUrfe/' said Lucy ; ** the 
biscuit infiltadtly sucks in, absorbs the co- 
louring stuff, ftom the moistened pattern ; 
then the paper is washed off, and you see 
the coloured pdttem printed on die cup 
directly. Is not that nice and quick, 
mamma? Then the eup must be let to 
d|y, and afterwards it is dipped in some 
sort of glazing lituff^ aiid the cobalt, I meaa 
the oxide of cobalt^ comes out a beautiful 
blue. And tfaere^ is die . cup finisihed, 
painted in litis easy, e^^peditious way: a 
hundred tiiousand, I dare say, codid be 
painted in this maiiiier, while a person 
could point Gtoe single cup ia the old 
way." 
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^^ Thfe name of the ii^eoious person, as 
Mr. Frankland said, who disco¥ered this 
method of tfeusferriog engraviiig from 
paper to eartheiiware» has not been pre* 
fiefyed, and I a«i«OJfy for it," added Harry. 

^^ Mr. Frankland told us, that lunce this 
invention, this blue and white ware has 
been made in such quantities, and so cheap, 
that nxnr ahno&t every body can afford to 
buy it, and it is in every cottage ; and the 
poor people can have now, what only the 
ridi and grand bad formerly. Are not you 
very glad of that, mamma?" 

" Yes, I am, my dear," said her mother ; 
^^ and I am glad," added she, smiling, 
^^ that you give yourself time ^ take breath 
at last, and that yoa alkyw me time to 
ibank 3rou for all you hav6 told me. Yoii 
seem to bave been very much entertained 
flut the potteries, and you have entertained 
me by yomr account of tbem.'^ 

^ ^* Matoma," said Lucy, '^ do you ihmk 
we have remembered enough ? I know I 
cannot recollect half what I saw and heard, 
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but I remember almost all that I under- 
stood clearly." 

" That is quite enough, roy dear," said 
her mother ; " I never wish you to remem- 
ber more than you understand. Of what 
use could it be?" 



^^ Good morning tp you, mamma^" said 
Lucy. " I forgot to tell you yesterday, 
when we were talking about the potteries, 
that we saw the house, in which Mr. 
Wedgwood formerly lived; and a very 
nice house it is." 

" Good morning to you, father," said 
Harry. " Do you recollect yesterday see- 
ing a man ^standing by one of the fiimaces 
measuring some little stoppers of baked 
clay, which h^ slid in between two pieces 
of brass, like the two parts of a hinged 
ruler. These pieces of brass were fixed, 
but not parallel to each other ; they, were 
closer together at one end than at the 
other. The man took the bits of clay, or 
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stoppers, out of a heated furnace, and he 
tried each stopper between these rules, 
and looked at divisions, which were marked 
<Mi the brass plates« What was he doing, 
papa?" 

'^ He was using a sort of thermometer, 
Harry," said his father. 

" A thermometer of clay, papai" ^aid 
Lucy. 

" Yes, for measuring higher degrees of 
heat than can be shown by that thermo- 
meter which you have seen ; if that were 
exposed to heat beyond the highest degree 
marked on its scale, the quicksilver would 
expand, so as to burst the glass, and the 
glass would melt, if put into one of those 
furnaces which you saw ye&terday; but 
these clay thermometers can bear, and can 
measure the heat of the fire ; for which 
reason it is called a pyrometer j that is, 
measurer of fire heat" 

^^ I am glad I know the name, and what 
it means," said Lucy. 

" Father," said Harry, " will you be so 
good as to explain the pyrometer to me ? " 
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*^ Many^ will you be so good as to use 
jour own onderstatkliDg?" said his father. 
^^ From what you have seen^ eud from what 
I have just told you, you know enough to 
comprehend or invent the rest, without 
Any further explanation from me." 

Harry was silent, and considered first 
its use. He had seen the man put the 
stopper into the furnace, and then measure 
it betfireen the rulers^ and afterwards say 
to another workman — the man who was 
feeding the furnace, '^ This heat will do/' 
Now, thottght Harry, what change could 
have been made in the day, a^ter it h»d 
been put into the furnace, and how did he 
measure it, when be pushed it in between 
the two rulers ? He most have tried whe- 
ther it had grown lai^er or smaller, afi;er 
having been put into the fire. 

'' I think," Mid Harry, '' that perh^is 
some sorts of clay eitiber shrink or grow 
larger, when they are put into 4he fire. If 
they did so always regularly, and if people 
found this, after a number of tntals, then 
they might know the heat of the fire by 
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the quantUy whidi the clay had gfarunk, or 
increased in size. If this is the case with 
those bits of ^ay Ij^t I saw, they would 
be pyrometers, or measurers of £re heat, as 
you said ; I mean if you had the degrees 
marked upon the ruler to measure them." 

'* Exactly so," said his father, *' you are 
righit, as far as you have gone ; still there 
is a part of the pyrometer which you have 
not explamed to me. You observed that 
the rulers were not parallel to each other : 
do you think that was done by. accident, or 
on purpose?" 

^^ I think it must have been on purpose, 
they seem to have been screwed down on 
the plate firmly, like a ruler partly open." 

'^ Hien, if they were placed so on pur- 
pose, for what purpose ? " asked his fathen 

'* That the different degrees of shrink- 
ing mighit be measured as the stoppers are 
pushed in," said Harry. ^^ The person who 
first made the pyrometer must luave tried 
experiments, and must have marked the 
different degrees, which the clay shrinks 
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with different heats. But I do not know 
by what parts of an inch, or by what scale 
it is made. The rulers seemed to me to 

« 

be about two feet long/' 

" They are," said his father, " and the 
opening at the widest end is five-tenths, 
and at the narrowest three-tenths of an 
inch. And so that this proportion is kept, 
it does not signify what inches or fee^ may 
be used in the length of the rulers. The 
bits of clay which you saw exactly fit into 
the widest opening before they have "been 
used, and they shrink according to the 
degree of heat to which they are exposed, 
if it is greater than that in which they were 
first slightly baked." 

** Then, papa, they can only show a 
greater degree of heat, not a lesser, and if 
they do not swell out again to the former 
size, they are of no use after they have 
been in a great heat," said Lucy. 

-'VOf none," replied he, " fresh stoppers 
must be continually used." 

** That is a great inconvenience," said 
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Lucy, '^ because you must drag about Ais 
weight of stoppers. Not like a nice port^ 
able thermometer in its little case." 

^^ But it has so many conveniences, 
Lucy," said her father, " that we may well 
pardon that one disadvantage." 

" One great convenience I see," said 
Harry ; ^' the stopper always remains of the 
same size, after it is taken out of the fire, 
^o that there is no danger of making mis- 
takes about it; you may measure it over- 
and over again: but the quicksilver yaries^ 
so that if you do not write down th^ degree 
accurately, you are undone^' 

'* This pyrometer," cpntinued his father, 
^' is chiefly used ip manufactories, or by 
chemists, in their. raboratories. It has been 
of great use to Mr. Wedgwood, who made 
it, from feeling the want of such a measure 
in his potteries; It/v^9 necessary that he 
fihould know at what beats certain clays 
melt or vitrify^ that is, you know, turn to 
glass. The common woi^imen's expres- 
sions for this, such as red heati oi( white 
heat y he found so inaccurate, that, in trying 
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experimeats, man j diingq were spoiled for 
want of that exact measure which his py^- 
rometer now gives. By it, he has aseer^ 
tained what heat all kinds of porcelains 
can bear, without breakings or melting, or 
turning to glass. What is of still more 
use, he can ascertain the exact degree of 
heat required for baking, or, as they call 
it, firing any kinds of porcelain or eardien- 
ware, of which he could obtain any speci* 
men, whether made in this, or in foreign 
countries. As Mr. Wedgwood said in de- 
scribing it, it speaks the language of all 
nations. The advantage of having an' ac- 
curate universal meastire, in any case, 
much as it pleases you now, will please 
you more when your knowledge enlarges, 
and when you see the further uses to which 
it can be applied." 

^' Papa, I remember seeing," said Lucy, 
'^ in Scientific Dialogues, the descriptioB 
of a pyrometer, but I do not think that it 
was made of clay." 

*^ No, that pyrometer is different," said 
her father i *^ that measures by the expan- 
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i^0Q of metal bars mik difet^iit degrees 
of. heat, wbicb is shown by the raottoa 
gtvtn to an index." 

" Like the hygrometer/' said Lucy. 

^^Yes, and there are several different 
kinds of pyirometers, of whidi you can nad 
the description at your leisure/' continued 
her &thery '^ in any ^icydopedia^ if you 
have any curiosity about them." 

'^ Yes," said Harry, ^' I should like to 
compare them, and see which is beat, if I 
could." 

^^ That would be a good exercise of your 
judgment, Harry," said his father ; ^' but 
there are so many they might tire and 
puzzle you." 

" The oiay of which Mr. Wedgwood's 
pyrometers are made," continued his father^ 
** possesses some properties, which fit it 
peculiarly for the purpose to which it has 
been judiciously applied. Those half- 
burnt bits of it, which you saw, Harry, 
may be dropped at once into intense fire, 
wt&oat cracking ; and^ when tiiey have re- 
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teived its heat, may be plunged into cold 
^p^ater without the least injury. In about 
three minutes they acquire all the heat 
from any fire, which they are capable of 
Ireceiving, so as to contract as much a$ 
they ever will from that degree of heat 
They may afterwards be left in that heat 
as long as you please, for they will not 
change. Take them out, and they can, as 
you have seen, be cooled in a few seconds, 
and are then ready for measuring in the 
gauge, or scale." 

'* How very convenient!" said Harry. 
" But as each pyrometer-bit can be used 
but once, there ought to be a constant 
fresh supply." 

" There are' large beds of this clay in 
Cornwall," said his father ; ^^ and to ease 
your mind, Harry, on this subject, I can tell 
you, that Mr. Wedgwood offered to give 
the Royal Society a sufficient space of a 
bed of that <;lay, to supply the world with 
pyrometer pieces for ages." 

" I like that very much," cried* Lacy. 
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^* I cannot bear, that people who discover 
scientific things should be covetous of 
them, or afraid that others should have a 
share." 

" How could you ever think of such a 
thing ?^' said Harry, 

" I never should have thought of it," 
said Lucy, '' only that I heard a gentle- 
man once at Aunt Pierrepoint's say*— but 
I believe I had better not tell it, because 
it can do no good to any body. But 
Harry, I hope, and I am sure, that if ever 
you Invent or discover any thing, you will 
be ready to let others share with you," 

"That I will," said Harry; "Oh! I 
wish it was come to that. Father, there 
is something else I want to say, but I do 
not know how to express it. It is, that 
I think, that a person who invents any 
pyrometer, or hygrometer, or barometer, 
or new and exact instrument for measur- 
ing heat, or cold, or height, or quantity, 
does more service than a person who 
invents only a machine, which will do 
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only for. some particular purpose: be- 
catise those measujning instnimedts wiU 
assifit a great many other people in their 
experiments, for years, perhaps for ages 
to come. Do you understand what I 
mean, papa?" 

'' Yes, my dear, and I think what you 
say IS very true. But do not twist the 
poor button of my coat any more, or you 
will pull it off; and let me go now. for 
there is the breakfastrbell." 

'* Who will be down stairs first?" cried 
Lucy, letting go her button,* and running 
foremost. Harry might have overtaken 
her perhaps, in a race across the hafl, but 
ihat he stopped to hold open a swing- 
door for Mrs. Frankland. She had in her 
hand two smaU packets, one of which she 
gave to him, and Ithe other to Lucy. On 
opening the paper in which these were 
wrapped, they found, two cameos of 
Wedgwood's ware. Lucy's, which was 
black on a white ground, represented a 
negro in chains, kneeling with his hands 
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raised, in a sapplictting niaimer, witk 
this motto engraved, 

'* Am I not a man and a brother?'* 

Hvry's cameo was all of one coiour, 
brown. I( represented three altegorical 
figures, Peace, Art, and Labour; and it , 
was made of clay, which had been brought 
from Botany Bay. Mr. W^edgwood made 
use of this clay, as Mrs. Frankland told 
Hanry, on purpose to show die settlers 
and inhabitants of that country, what 
coold be made of their materials by in- 
^Mtry and ingenuity; and thus he en- 
coura^d them to exert themselves. Of 
these cameos the late Mr. Wedgwood dis- 
tributed many hundreds. And no doubt 
considerable effect was produced by 

<' the poor fettered slave, on bended knee, 



From Britain's sons imploring to be free.'' 



^^ LccT, you have not seen our garden 
yet," said Mrs. Frankland. ** We had not 
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time yesterday, but if you are fond of a 
garden come with us now, your mother 
and I are going there/' 

"Oh! thank you ma'am," said Lucy; 
" but I .must call Harry, and we will 
follow you directly." 

They followed, and a gay garden it 
Was, full of a variety of bright-coloured 
flowers, rich beds of carnations, and roses 
in full blow. 

^^ Roses, moss roses in full blow in 
September!" cried Lucy. The day be- 
fore she had left home, she had searched 
their garden for a rose for her mother, 
but could find only one poor solitary bud, 
which had a yellow nightcap on. She 
asked Mrs. Frankland to tell her how 
she contrived to make her roses blow so 
late in autumn. 

" By pulling off some of the buds in 
spring," said Mrs. Frankland, " as soon 
as they begin to form; and by trans- 
planting some of the rose trees early in 
the springy so as to prevent them from 
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flowering at that time^ then they blow in 
autumn." 

hncy daid, she would try this next 
spring on her own two rose trees. 

" Not on both, will you ?" said Harry. 
^* Let us pull the buds off one, and leave 
them on the other, then it will be a fair 
experiment." 

'^And besides, you may then have a 
chance," said Mrs. Frankland, ^^ of the 
first rose of spring, as well as the last 
rose of summer." 

Lucy took notice of some large clusters 
of bright blue flowers-— agapanthas, and 
varieties of dahlias: she thought them 
beautiful, but she supposed that these 
could not be had without a great deal 
of trouble and money, and a hot-house, or 
a gardener at least. But Mrs. Frankland 
said these did not require a hot-house, 
or even a gardener's skill. " Indeed," 
said she, '^ all the flowers in this garden, 
excepting perhaps certain carnations, 
which my gardener prizes highly, though 
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i do not, may be had by asxy body with a 
little care and exertion of their own." 

" By any body ! " repealed Lucy. " But, 
ma'am, do you mean bodies like us ? lUce 
Harry and me? with only oar own bands?" 

^' Yes, bodies like yon," said Mrs. 
Franklaod, ^' with your own hands, pro- 
vided you use your heads as well as your 
bands." 

^* In what way must we use our heads ? " 
said Lucy ; " will it be very difficult ? " 

" No, consult your gardener's die- 
tionary, and follow its directions. Only re- 
member to do so at date right time of year," 
said Mrs. Frankland. She told Lucy, 
that she would jgive her tibe root of an 
agapantfaa, and of some dahlias, and 
that she and Harry were welcome to 
seeds, roots, cuttings, or slippings, of 
any thing they liked . in this gard^. 
" Write down what you wish, and I will 
have them ready by the time your mother 
brings you here again, as I hope she will 
on your return honiewaids." 
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Joy sparkled in &eir eyed, and they 
thanked Mrs. Frankland, with warm gra- 
titude; but, an instant afterwards, tbey 
looked unusually grare; for tbe embar- 
rassment oi rt^es came upon tbem. They 
were left to make out their list ; and how 
to choose was the difficulty, where all 
Were beautifiil, and when their little 
garden could not hold all. Harry went 
to work prudently. He measured out a 
space of ground, that was the size of 
their own gardcin* Lucy could hardly 
believe that it was so small as what he 
now showed her; but he had often 
Stepped -the boundaries, and was sure 
of the sH2fe of their territories. Rule and 
measure sooti settled the affair, and 
brought their wishes into proper compass. 
They calctikted what their garden would 
bold, and made out their list accordingly. 
Their chirf wish was to have a great bed 
of pinks and carnations. 

But the monl^ent they went near these, 
an old gardener, who Was at work in the 
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garden, and who had long been eyeing 
them, approached. He began to praise 
his carnations, which he said were the 
finest in the county, and he pointed out 
his favourites. There was the Prince 
Regent, and the Duke of Wellington, in 
fiill glory, these every body knew; but 
beyond these, he had two superlative new 
favourites. One he called, The jpride of 
Holland^ or the great Van Tromp. The 
other, The envy of tht worlds or the great 
panyandrum. Harry and Lucy did not 
much admire either of these. Van Tromp 
they thought was of a dull colour, and 
the great panjandrum had burst,, and was 
falling to pieces in spit^ of his card sup- 
port Harry preferred some others. 

" That which you are now at, master,^' 
said the gardener, '^ is Davy s Duchess 
of Devonshire : that little duchess was 
thought a great deal of some years ago, 
but she is quite out of fashion' now." 

Harry did -not care for that, he liked her. 

"What does he say?" asked the deaf 
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gardener, turning to Lucy, and leaning 
down that he might hear the answer. 

'^ 1 4say/' cried Harry, speaking loud in 
his ear, ^^ that I like my little duchess 
better than your great panjandrum." 

^' Indeed ! " said the gardener, smiling 
in scorn. " Why, master, what you have 
taken such a fancy to is not a carnation 
even, it is only a pink." 

" I do not care," said Harry, " what 
you call it. I like it, whether it be called 
carnation or pink." 

The gardener looked at him with con- 
tempt. 

" Pray what is the diflference between 
them ? " said Lucy ; " my mother has told 
me, but I forget it." 

The gardener told her, that one chief 
difference is in the roundness of the 
petals of carnations, and the jagged or 
pinked edges of the petals of pinks. 

Lucy liked these edges, and she really 
thought some of the pinks prettier than 
the carnations. She told Harry so, in a 
low voice. " But I wax. afraid," said she. 
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<< that the gardener would despise me if 
he heard me say so.'' 

" What signifies whether he despises 
you or not?" said Harry. "There is 
nothing wrong in liking a pink better 
than a carnation." 

The gardaier, who did not hear what 
was said, fancied that they were debating, 
whether they should ask for one of his 
grand panjandrun]^, and he b^an to say, 
that he was sorry that he could not ofier 
this, he could not give this to any body. 

Harry assured him, that he need not 
make any apology, because they did 
not wish for them. Piqued by Harry's 
indifference, the gardener named several 
lords and ladies, who had admired his 
panjandrum above all things, and who 
hadv tried in vain to obtain it. It was a 
very great rarity, he said. Only two other 
people .in England had a real pMrjan- 
drum. 

Harry liked flowers fbr being pretty, 
and did not care whedier tbey were rare 
or not. 
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The gardener did not believe him. 
Soon afterwards he offered Harry some 
pinks, of a kind which he liked parti- 
cularly. 

'^ But, master, I can let you have them 
only upon condition, that you promise 
not to give any cuttings or layers of them 
to any one.'' 

Harry drew back with disdain, and said 
he would make no such promise. 

The gardener said, that unless he would 
he should not have the pinks. 

"Then,'' said Harry, " I will do with- 
out them." 

He turned off abruptly, and walked 
away, but Lucy stood still, and said, 

" I believe we may have them. 
Mrs. Frankland told us we might have 
any thing in this garden that we choose ; 
and here 'she is coming back from the 
orchard." 

<' Oh ! that alters the ease," said the 
gardener, with a look of some mortifica- 
tion. '^ Then, master, you must choose 
what you will, to be sure." 

VOL. n. D 
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Ubx^ tUmei jtadkf aod ^rtli^d ^tm- 
po^c^ly^fJimg ^ ^i^M of Ibe imrnatiaii 
b94$i, wJiillig ^own the »iunftB <CKf tkoM) 
he chose, on a bit of paper. Xbe 
gfu^idbiier Iw^^ttefld jfrqely, w^tt fflany 
piVi«(^ by ,X\i^ P^aodromf ^ud toned 3w 

bn^ iipon tfef JlaiFj.afitbe worid. 

Lucy whispered to her brother, ^' Did 

fw n^ bpv wwh he wa» flfr^id Aat 

you should hv(^ ebpa^ flPy <^ ^Wi 
thftt ari5 ye»Uy vaju^ilite,; aft4 Wiby did 
not you ? " 

" 3^qaii^ I did ftfit l^W thew^ tnd I 
despise his mean reasons for liki^ tibiSVk" 
S^i4 Karyy, putting thp wper fwd pencil 

into her hwd3- - ' Now gOi l^lfiFr Vs4 
cUop»e/' 

J^icy, ^nwii^g h^r \)rQ^'j5i »tiep«lir 
de9C«, follojye4 fe» ^x^jRi^e, aod ^m» 
wh^t ^l» lilP^d^ withoHt b^iqg infl^f nts«4 
by the foolish wish of possessing wk^X, 
Q^er people uapn^ propwe. Rbe d^d not 
cbpwe ^ijthj?jr the Pi!jid? o(f ^fllj|wd,.fir. tJw 

E^vy pf thp wpr]4- 

Harry was quite ngkt tp »fU&Qr« tQ bis 
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own taste : here was no tibial of ooittpki- 
sauce or geaeionly. 

Mrs. Frankland and theif iM^^ u(yw 
returned irom the orcbwd^ and Harfy find 
Lucy ^ve Mie. Fraiikteiid their li«t She 
looked it orer^ aaid she thought th^y had 
chosen well^ and had been idoderale iii 
their requeabs« She ealied to her gard^)^, 
^ave him the piqier, and desived him to 
have the plants im readineas at the time 
she mentioned. 

** Very well, ma'am," ha an^vrei^d, eoolly 
looking over the list, which he saw was 
Qody of common fioM^ers; bat when she 
added, thA£ he must also give some Dutch 
hyacinths^ and tulip roots,. Ae gardener's 
whole oouataaanoa changed,, he exclaimed, 
'^ My Dutch tulips ani hyacinths!" and 
thfowiag ifmn % bos diat he bad m his 
hand, he walked oSf nsuttering ta> himself, 
^* that it was well biih omtresa^s head was 
not looae^ or she wouid grve h arway." 

Mrs* Frai^land kughed good-innQour- 
edly at his anger* Sbe bore with Imn, 

d2 
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she said, because he was an old and failii'^ 
ful servant, who had been long in the fa- 
mily before she was married. " Though 
you might not think it," said she, ^^ he is 
generous to his relations, of all that, be- 
longs to himself, and covetous only of what 
belongs to the garden, of which he consi- 
ders himself as guardian against his mis- 
tress's extravagance. But I cannot beai 
this sort of petty avarice and rivalship 
about flowers, in persons whose education 
ought to have raised them above such illi- 
berality. I have heard of a lady, who, 
when she was asked by a friend for the 
roots of some particularly fine flower^ 
ashamed to refuse, yet unwilling to give, 
boiled the roots before she sent them, to 
prevent the possibility of their growingi" 

Harry expressed the greatest indigna- 
tion against this meanness. 

They now entered the conservatories, 
and observed the flowers of a plant, which 
hung over the entrance of the peach-house. 
They loi^ed as if they were cut out of. 
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thick velvet, and were covered with honey. 
Their smelly which had been pleasant at 
first, soon became disagreeable and over- 
powering. Mrs. Frankland told Lucy, 
that this plant is called Hcya cdmosa; Hoy a 
from the name of Mr. Hoy, the gardener, 
who introduced it into England ; and car- 
fwsa from the fleshy appearance of the 
flower. She had planted it at the door of 
the peach-house, because it is there a usefril 
guard. Wasps are so fond of its honey, that 
they will, for this, leave untouched peaches 
Uld grapes. After they had seen the 
peach-house, they walked through the 
conservatory, where Mrs. Frankland pointed 
otit a tree, called the Papaw tree, carica 
papaya, which had been brought to her 
lately from the West Indies. The gen- 
tleman who gave it to her told her, 
that it will grow twenty feet in three 
years ; that its juice has the singular pro- 
perty of making meat tender ; if the juice 
be rubbed on beef it makes it as tender as 
veal; and if an old fowl be hung on 
the trunk of this tree, it becomes, in a few 
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hwf^f ^ t^4fr m % y<xiBig ebi^l^ecu This* 
It 19 ^#n9i9d, ift 9 ff^Qt) ^faiqb h^B been loog 
kAQWii tp tljipse wha bave fMidf4 in the 
W^^t iRfJies, 3«t Mrs* Pianklaud »id| 
fis ^e bad AQt yel iri^d the «i|^^mwt, 
sh§ ^tH^d not as^rt it to \^ ftmct. 

At ^jb^s mpB^eoi, H9^y put bic^ btmd to 
ibuQ i)90uth of p^ of \h% fli^m or pSpon in 
tb€^ «wa^fy%to?y, «|A per^v^ Aat wwm 
fUr i^«;iqe tJ^vQ^gh iU l^ Mrs, FriMj^land 
tol4 ¥»i th^t thisi air was »ot w^ bM^i 
imd tbeii^lgdre 4id AQt hmt the bnUdmg 
1^ it plight. Si^ f^aid^ lliat a m^ W«9 
iqf* gWg <^ al^, ^d si^ hap^d tq mr 
prpyp tl)i^ro, jHvry }i^^ Wa fotfcwr tflk-r 

ing tP tfcia w*u *t )^ ptb^ eod of ib^ 

cons^TVfttory , ancj lie wgRt tp pt^ei w^ ww 
doing, 

His fs^her tur^^^ to him^ wd aska^* 
wljeth^r, if he y^ci^a, |o pl^e i^ pipe, he 
wqul^ pv^t 1% %t tb(? top PIT the bottom of 
ti^f \)Hijfliug? 

Harry ai?pw^^4« " At th* bottQW ; be^ 
f^Ause Y Idiow tl^^ ^ep^tf^d wr i? lighter tflsmo 
air thatisBothfiaJt^di wd tfeweforf , if it \i$ 
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ht in at tiie hoitam of die baildmg; h wftl 
mix iri(& the: odlder atf, and gradual^ 
warm the whole house as it vises to> the 

As Lucj walked on widi Hwrj^ she 
aaked hkn. hnw fae< kiie# thM hoi air is 
Ugfater ^tfaan. cdd* 

^^ As yoa iii%ht know^" said Htfrjr, '' if 
you vecoUetta diversioii We were Imd of 
whea ve wvre childraA, and whiicb I should 
like this minute." He puffed outhLischeekS) 
a»d bkw diroii^ his hattd^ as he tmaed 
Ids ^Kmnp tofwarda tha wkf. 

"^ Bbwis^ hnlDUei^ yo« laean I'" said 
haejt; '^boHwiiafediaii?" 

*^ Whsido yoti thmk aakes the bubble 
go up F said Harry. 

" l^goM 1^ bacsase k ia ligltter tkao 
Ibeaor." 

'' And how 4swiea t^it ! '' What i» it 
fibdwkh?" 

'^ It is filled witk air itom the moudr, 
blowii. thfougfc at tobaceo pipeJ' 

" Welly whether it k Ubwn llitoug^ a 
tobacco pif^ or not/' moA Hanrjr^ '' m Urn 
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air from your mouth hotter or colder than 
&e Outer air, do you think, when the 
bubble rises ?" 

*^ Oh ! hotter to be sure; tioi¥ t know 
what you mean. The bubbles go up, be- 
cause they are filled with heated stir. In- 
deed I might have known from this that 
heated air is lighter dian^ cold air ; but I 
did not recollect it at the right moment 
I wonder how you came to remember it 
so wdlL'' 

Harry said, that besides the bubbles, 
another thing, fixed it in his mind J A 
thing which he had seen ^ when she was 
away from home. A fire balloon, which 
went up because it was filled with heated 
air. He was one of the persons em- 
ployed to hold the great bag of the bal- 
loon over a fire made of straw. ^^. It was 
all flaccid at first," said he, ^' as ' my 
father called the bladder which you'may 
remember he showed us." 

" Yes," liaid Lucy ; "and if your balloon 
were filled with heated air, it would ex- 
pand. ' I. know that" 
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" Yes, but you do not know how it 
pulled/' said Hany. ** I felt it beginning 
to pull against my hands, as it filled out; 
and at last, when it was quite full, it pulled 
so hard that I could scarcely hold it. But 
I was desired to hold fast, and I did, 
though my knuckles were burning. The 
instant papa cried ^ Let go,' we all loosed it, 
and up it went, to a great height, quite into 
the clouds. Oh, the pleasure of seeing it 
go up ! and the pain of my knuckles, 
which were all blistered, fixed the whole 
in my mind, so that you need not wonder 
at my remembering it." 

While they were talking in this manner, 
their father was still speaking to the work- 
men about the stove of the hothouse. They 
joined him, and listened to what he was^ 
saying. The man was asking Mr. Frank- 
land, if he had seen the new method of 
heatings houses, used in a neighbouring 
town. He had, and admired it much. 
It had been first attempted at the house of 
the gentleman by whom it had been in- 
ventedy which it warmed most comf6rtd,bly. 
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Th«Q it wwf tnf4 # ^ C!Q«nt3F lafir- 
9My, vkfm it «l«o suoq^f4^|l tQi the ulj^ 

^inposja^ of 4o90^c ({MQi^^ uxlwUt^ 
bM> 19 il|« I90st Ul)^ «¥V)fte^ cli^^K^«i| 

g&sm, to p^l^Ua "wprJi^, w^ to hia na" 

Some visitors had %fny^, «pd t^«y r(^ 
tWSWfi tp t)i^ h^^w^^ WJ)Den ^aoTO ivent 

ijito tjh^ fpop Iv^ Si^K la4)«s ^W^ ft© ^«l^»f 
^g^^eii; ^m(l9» W4 91m >i^ art^^ ftow^ 

ip he^.hqw:; tl^ugt^ 96/:, Wjpb 9lwHed n? 

s^ph ipa^n, ^e thjG^l^t tM& M>oked »s if 

4\om, li^ wouj(4 ftaj,^ <%aerj, ^r ^l^clv 

s»# li#cy kPftV by %i fm H was yery 

. Tk» vm tqpe, t^y me^^ «lo<^ togir 
t^^ i». 1^^ «P^'«^ 4i!(HUWI> W^ i9 



Uifijr MfcfiA htr IgoAm Eke iiaiLiiot fasoi 

kitenmpted at tke ftonoa;: Ibvt Hvij siid, 
Aaty. <« <^«Qolrai^ )u lad bem very 
lii|)p]^; UEd^tlwt.]u9l«i kcaMLse^oalrttai* 
UttMniagtHiiagn^ 

''At firsts" wii ho,. "^ whm t saw that 
woman, with the artificial flowtm in hAv 
Jm^df. I tiifittght it irneM be a eampanjf 
^i a«d that ik "nm alL ww mtk im" 

^' Tini Mjr wis wjigr gtiDd-MliireRl. to 
me/' swpfl Lmg^ ^^ isiteUtiig m& somedumg 
ajMattlM^ aitifiai^: tMosr ^thisk sher wQ«e^ 
Did you observe it ?" 

« N0ti;' said Hanyi. *^ T^, I believe 
i didaaek; ii ii^as* Kite. fti IJisQ ; «ndi I iitaa 
^Nidk il» luMJt oo< 9ioaU^ ftir I distikei the 

lelLyottialK>alifi?" 
"Th*fcsh»lir«»i^t.(1kffQi»Itft2jf. She 

afl)(e4.8M,toi9iMMof>«l)^iiWM««dbe. I 
ofama^.md.i teWifid itt, lor ah^ ta)4 
i I mif^ Ifwm noli tinpeiv noi 
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silk^ nor gauze, nor cambric : I could not 
gaess^ what it was, thdugh I had an indies 
tinct recollection of having seen something 
like it somewhere; It was. made of the 
coQoons'of silk worms. In Italy you know 
they: have great^quantities of these — in the 
silk worm's own country ^-^ and it is well to 
make use of them, instead of throwing 
them. away." • ' 

"Yes," said Harry, " if there must be 
artificial flowers, and I suppose there must. 
That lady gave also an entertaming ac- 
coQut of some travellers, who were stop- 
ped by banditti between Rome and Na- 
pl^." 

" Yes," said Lucy, " and of the little 
girl who had ker mother's jewels given to her 
to take care of, and who concealed them in 
her doll's cradle, and who kept rocking the 
cradle and talking to her • doll all the time 
the robbers were searching the carriage ; so 
that diey never suspected where the jewels 
weife, and went uway without finding them. 
I do not thinkl could have had courage or 
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presence of mind to have done that. I 
wish I could." 

" You do not know till yon are tried, 
whether you could or not," said Harry. 

^^ But what was I going to say ? I can-^ 
not recollect^" said Lucy- " Oh ! I was 
going to ask whether you heard what that 
lady told me about straw bonnets ? " 

" Not I," said Harry. " I heard her 
beginning to say something about the price 
and the fineness of hats. Women's business, 
thought I, to which I n^d not listen.'^ 

** Yet it was worth hearing," said Lucy; 
^^ though it was about bonnets, gentlemen 
listened as well as ladies." 

" I am ready to listen now," said Harry. 

" In the first place, Harry, do you know 
what Leghorn bonnets are? " 

" Yes, I believe I do. A sort of straw 
hats. I know the things when I see than," 
said Harry. 

" Very well ; and you must know, too, 
that ladies think they are much better, be- 
cause dearer than olheri^" said Lucy. ^^ No, 
I mean much dearer, because better." 
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<<Wkiok » iti Are yo^ auiei" mid 
Hany, laughing. 

" Qttite TOBe,*^ said Laojr. *^ Thfly are 
really b«tter; tiie^ woar mud^ l(mg;c^» wd 
bwr wetting and opunfiiiQS^ Th^ are 
tffinife^y better." 
: '« Yqi» k^QW h(»9t 1 9m 4atifi£Q4" said 
Hany. ^' That 13 Mfeliled ; ih^ ^x»^ denror 
WauM they are b^ttor^ Qi9 oq." 
^^ A»d ik^ muM Im muek dearar &w 

in Eoglaod^ yoii know, luecaiiie tl^y 9m 
bfoughtfirom^a. gpmtt dv^an^Q^ftooui Ualy." 
^' Aj^ from ]i4egli0i»(». I anpf Q8e» fkom 
their name/' said jSmqt- 
' -^ Ye&» at Leghorn fir9<^ i Wiem,^ and 
£»p II long, IpQ^ titoet! bwdi^a of years, 
I dare say, ever suipf^ «l^h< h^ ha^e h&m 
w»»f pecq^Ie; flievQi^ tbon^t ofi ita^ being 
ppmMe to> iM^ th#m iwom^re but m 
Italy. The straw is plaited di^jFeiiilys 
and tb^y tbc^bt ti^^t soist of atraw ecmld 
be^ got nowhere bufe tbero^ l^ aboR^.tboB 
wner thought; pf hrimg <m fw^ ^^ 
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tb«y Qould do till lately. But row p^c^e 
liave fpni^ out, firiKt in AmoriAa, I beliciVQi 
tbi^ iQ ESpglwd) aod ^ Isist i» Irulwd**^ 
poor Ifdandil -^*ey have iEbimd a^aprtof 
grass, the straw of which will dcs apd tk^y 
hfive l^am^d hpw tp plait it aa wellaa Aey 

plait it ior Itfify. That la4y showed «• 
twahawets, her ovFa wd. ber daughter's ; 
her Qwu sh^ brought fircHP Italy, aad hw 
daug{ht(;r'9^wasimade inl^lia»d, aad, as weU 
aa I QQuld see, the Irish one wap* the finest 

Qfii^ two^. A»4 much hettcff judges than I 
a^^ and peftpAe who looked through ipeot 
tadles, and heJd wagpnifyu^ glMses tp 
iheuii^ said the same^ Several ladj^ 19 
Ireland^ 9^ she ^d us, have tt^l^n a gr^ 
deail of paisi» tQ t^aoh poor giirls thiS' st9«w 
n^^imfs^?t!W€). Qn^ Iwiy, nrhp IfiwneiJ how 
ta do }% h?BCs§lf> feow g^Qipe. dire^tipias in a 

oqpm^^u. 9u^3p$t|#ri set( ^ work, and tmd 

^^ Sensible woman !" said Qa|iy« 
" And good," said Lucy, " for it was to 
do good. A^ a£t^ % g^ept luany trials, 
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she made a bonnet from the veiy begin- 
tting, with her own- hands, fJpom the first 
preparing the straw to the finishing ; and 
she won the prize for this, the best that 
ever was made, I believe." 

" Oh! now, Lucy, do not go too far. 
How do you know ?" said Harry. 

"I tell you just what was told me, my dear; 
that a person who saw it, and compared it 
with one which had been sent firom Italy; 
to some French princess, declared that the 
Irish hat was full as good as the finest of 
fine Leghorn hats, which cost fifty guineas. 
And this.Iri8hhat.wa3 made of a very 
common grass, called crested ^gs-tail*^ 
which grows even^ on bad ground. Its 
flower stalks ar^ so remarkably harsh and 
tough, that cattle will not touch them^ 
though ihey will eat the dry stalks of many 
other sorts of grass. But these remain all 
winter in the fields useless ; and they are 
called in Irish trawnyeens. When a thing 

. '* Cyaofnirus cHstatus. 
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is wortli nothing, the Irish say it i&not worth 
^irawnyeen. But now trawnyeens are made 
good for something, and for a great deal 
too." 

'^ Would you know the grass if you 
were to see it ? " said Harry. 

" Yes," said Lucy, ** I know it very 
well, and I will show it to you the next 
time we are in any field wkere it is." 

" Do," said Harry. " I like the woman 
who stuck to the bonnet till she had suc- 
ceeded." 

*[ She succeeded in doing a great deal 
more than making one fine bonnet. That 
would have been no great matter, only in-* 
genious," said Lucy ; " but I will tell you 
much more, and much better. This kind 
lady taught several poor Irish girls to make 
these hats ; and two, not older than four^ 
teen, woiking in their own cottages (ca- 
bins they called them), made in one year 
twelve bonnets, and besides they did all 
the work that was wanted in the house 
as usual. Their twelve bonnets were sold 



jbr n gnkiM a {Hfice^. A great naoy 
andbi httve been bes^G^cen^ and are to be 
sent over to LdBion. The ehUdren of 
those poor Irish, who, as you know we 
beardt. were sdmost atan/itng feat winter, 
have now one good way, by wbick they may 
4aen guineBS fbr* theiv fatdwrs and mo- 
then." 

''Thftt is g«>od M^" said Hanry. 
^^ I ant surest womm w&amade the first 
baanf^ and taught tJiem aU, must be glad.^' 

^^ Yes, I am sure I should, if I wete in 
her TgiMShT said Lucy. ^* And^ Hany, 
mamma told mc^ thai if I cm learn to dp 
this plaiting^ X nay teach it to one poor 
widow Wikon'a daaghtera Torday I saw 
^ Uttki bit of it» whji^ the lady, when told 
iM ^ this, hrou^t tt.h^r woi^^beg, ShA 
lel^ m^ imd^ a. bi^ ^ it, to» aoe haw it was 
dPAe» aod she gave vek sowb atraw» and wa 
h»g^ to tiy,^ K 

'^S^w4]a¥»Pf,'^saidHa]CPy, "wl^yaa 
WQif^all placing straw sq e£|g«ly^ I could 
not tbii^ whttt h^ iiei;ied yo% when 
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I mw y«>m M so busy with stmvn wkm 
I came Wk from plaj^ing. But now, 
Lucy, to go to another thing, for we ham 
laid enougk about tlua#-^did jrou observe 
tbe old gandensaiL who sat in ike axm<- 
chair by the fireside ? " 

^^ Th^flMste gmtleman^ who, the first day 
at dinoer , talked of Wedgwood'a ware, and 
of wgetaUe pia diAkos?" said Lnqr, 
^^ Yes, I saw him, iodaad. £Le took a 
gH^t (jwntily of aaufi; and I could not 

^'What?" 
. " lU Oh hoiTiUb> Harry }-^his pockfit 
ba»dkerchifif -^^ 

" I did wt s^a in,'* said Harry. 

'^Ivsa gbd of iC ^vi Lucy« ^^ I do 
iMt liki^ htm/' 

" You da not Hke him I my daar. I aat 
aawiB yQ«»" aaid Harry» '' ha is a very senr 
sible man ; for I heard him talking toi mf 
father iap4 Mv. FranUaod about slates, 
and flues, and fire pkoes, a»d hot air J' 

^' V^ lilfi^^*' sftid Lucy; " but I wish 
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that he had not had those two great 
streaks of snuff along the wrinkles of hit 
waistcoat." 

" Never mind that," said Harry ; " I 
want to tell you somethmg entertaining he 
told me." 

" Well, do then, I would rather hear it 
from you than from him," said Lucy. " I 
hope, Harry, you will never take snuff." 

"'No, no, my dear; no. danger." 

" But when you grow old^ my dear, 
great danger. So many old people do, 
and yoimg too. Now I will tell you the 
names of all the snuff takers I know.** 

"No, no, no! my dear Lucy," said 
Harry, stopping his ears, " pray do not; 
but let me tell you about a little bird." 

"A little bird — oh! that is another 
affair — I thought you were going only to 
tell me about stoves. What about a little 
bird?" 

"It was about stoves too," said Harry; 
" you must hear that, before you come to 
Hke bird. Do you recollect, some one 
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said, that there was a disagreeable smell 
from a stove in the passage." 

" Yes," said Lucy, " and the people be- 
gan to debate whether it was a smell of 
smoke or of burnt air." 

^^Then it was, that my old gentleman 
asked if they^ knew what is meant by burnt 
air J and he began and told of a doctor* 
somebody, who tried some experiments to 
determine whether heated iron gives out 
any thing unwholesome to air, that passes 
over it, or whether it takes any thing away 
from it, so as to make it, in short, unfit for 
our breathing." 

** So he took a bird, I suppose," said 
Lucy. 

^^Stay, stay; first he took a small cube 

of iron, and heated it to a great heat: I 

am sorry I forget the degree," said Harry. 

"Never mind," said Lucy, "get on to 

thebird." 

" And he put it into- an exhausted re- 
ceiver," said Harry. 

* Dr. Desaguliers. 
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« The bird?" said Lucy. 

^^ No, my dear, the cube of iron. I 
Winh I had newt told yoa about the 
bird/' 

" Well, well, I wm aot be bird-witted," 
faid Lnigr. " Papa, you know, told me, I 
was bird-tritted once : but, Harry, I b^ 
your pardoa. Now, teli me ; he took a 
small eube of iron, and he put it intx^ an 
efidiaxisted receiver*" 

"Yes," said Harry; "he placed the 
oudbe of iron so that whenei^er he let in 
ak, Jit dionld all pass through a hole in the 
hot iron." 

" You never told me of any hole in the 
hot iron," said Lucy. 

"Thiei!e I was wrong," said Harry; ^^ I 
should hav^ told you^ that he had made a 
hole tiirongh &e iron cobe; then he let 
the air into the reeeiver, and it passed 
through and over the heated iron; and 
when this reeeir^r was fiUed with dib air, 
he put a little bird into it, and it breathed 
the air without seeming to be in the least 



hurt, or ghowtng tfbat he f elt iiay di£Eeveiiee 
between it and fresh ^ir.'' 

^^ But the bird codld not speak^'* JBaid 
Lucy; ^^asid we ase Bot sore it liked it" 

^^ Not sure, eectainljr/' said Horry; ^^but 
now listen to the next experiaiient^'ind jou 
will find what happflaed. The ouai made 
tibe same experiment wilik a jcube of the 
same size of heated brass, and put the 
same bird in the same receiver, afiber it had 
been lagain exhausted, and fiUed with air 
whieh had parsed through and over heated 
ivass* 

^^Well,^' said iioej, ^^and what hap^ 
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^^ The bird died," said Harry, ^ina&w 
mimites." 

''Poor bird!" said Luey. ''The mazt 
was very orned ; I mean the experiment 

lyaa oniel." 

^^ Na/' said Hwiy, '^ because he tried 
the experiamit &>t a good purpose, to. sa^re 
the Hves and health of human creatures." 

^^That was good," said Lucy; ^^but I 
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think he might have tried the eiperiment 
as well without killing the bird. He should 
have taken it out, when he saw it gasping 
for breath, as I am sure he did before it 
died. And he should have let it recover 
in the fresh air." 

" Certainly," said Hany, " it was cruel, 
as you say, to kill the bird, because it was 
unnecessary. But, except that mistake 
was not it a good experiment?" 

She admitted that it was a good experi- 
ment; but she observed, that the lungs of^ 
birds and of human creatures are different, 
and she thought it not quite a certain proof, 
that because a bird cannot live in such or 
such air, that therefore it must necessarily 
be unwholesome for human creatures. Her 
mother, to whom she appealed, thought 
this was true, and so did Harry. 

^^ How much we have had to say and 
think of, from what passed to-day,-' said 
Lucy. '^ And how many curious facts and 
entertaining stories we heard in conversa- 
tion, though we were so vexed at being 
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interrupted when the yisitors first came 
in!" 

'' Yes," said Harry, " I thought of that ; 
and diought how right my father was, in 
telling me, that we may often learn as much 
from conversation as from books." 



A BOATING party was proposed by Mr. 
Frankland, on the third and last day of 
theix visit, and Harry and Lucy were in- 
vited to be of this party, at which they 
much rejoiced. They had never been in 
any boat This had not a sail, it was to 
be Towed with oars. They walked down 
to the side of the river, which ran through 
the grounds, and they found the boat in a 
little oreek, nM>ored to a post in the bank. 
Lucy thought it a little dangerous to walk 
over the board that was laid from the land 
to the edge of the boat One of the boot- 
meii would have taken her by the arm, but 
as she saw Harry walk on fearlessly, she fot 
lowed without assistance. They were tie- 
sired to sit down as soon as th^ were in 

VOL. II. £ 
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the boat, and something was said about 
trimming it. How, or why, a boat was to 
be trimmed, Lucy could not guess, and she 
was curious to see what would happen. 
Nothing happened, but that every body sat 
still in their places, except one of the 
men who was to row, and who, sticking 
his oar against the ground, pushed off 
from the shore. Then crossing over Lucy's 
head with his oar, and bluntly saying, 
^^ By your leave. Miss," he succeeded in 
getting the boat out of the little creek, in 
which it had been moored. 

Now they were fairly out in the river, 
and all the boatmen began to row, ex^ 
cepting one, who sat at the end of the 
boat, watching the way it was going, and 
guiding it by means of the rudder or helm^ 
of which he held the great handle under 
his arm. 

After they had rowed a little way this 
man made one of his companions change 
places with another, who was much 
heavier; and then seeming satisfied, said, 
*^ She is well trimmed now." Lucy per- 
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ceived that she meant the boat, and now 
understood, that by trimmed, he meant 
that the weight on each side of the boat 
was balanced. 

All was new and amusing to Lucy ; she 
listened to the sound of the oars, and 
watched the sparkling drops, hanging 
from their edges, as the men lifted them 
from the water. They raised them out of 
the water, not edgeways, but with the flat 
part, or bladCf horizdiKtal, as you would 
raise a spoonful of any liquid. The use 
of this, as Harry perceived, Was to di- 
minish the resistance of the air against 
the oars, as they were moved forward, in 
order to replunge them in the water. 

His father told him, that this motion is 
called " feathering the oars." 

" Now I understand," said Lucy, " that 
verse in the song of the jolly young water- 
man, which you used to sing, papa :" 

*' Did you not hear of A jolly youDg waterman. 
Who at Blackfriars nsed for to ply ? 
He feather'd bis oars with such skill and dexterity. 
Winning each heart and delighting each eye." 

£2 
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As they rowed along^ they saw a pretty 
villa on the banks of the river. Lucy Ijud^ 
denly started up in the boa^ and asked 
Harry if he should not like to live in that 
beautiful place, with the gay veranda." 

" Sit still, my dear," said her mother; 
"for if you overturn the boat, you will 
never live anywhere." 

Effectually quieted by thiiS sti^estioti, 
Lucy sat dowh mstantly, and quite still, 
silently enjoying the fineness of the day> 
and the pretty prospect of houses, gardens^ 
parks, and woods, as they rowed on, and 
observing the reflection of the trees and 
buildings in the clear river. A bird, with 
white out-spread wings, was skimining 
over the water, which Lucy wanted Harry 
to see ; but he, close at his fethar's elboW^ 
was intent on hearing what Mr. Frank- 
land was saying of some foreigners, who 
had latdy been at his house, in the 
course of a tour they were making 
through England. He had taken them 
out boating ; and in going down this part 
of the rfi^fer they had been particularly 
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•ti^cky not merely with the picturesque 
beauty of the scenery, but with the appear* 
ance of wealth, comfort, cheerfulness^ and 
elegance in the residences of our English 
gentry. The great territories and palaces f 
as they called them, of our high nobility, 
did not surprise them so much as the vast 
number and variety of the lawns, and plea- 
sure grounds, and parks of our country 
geatlemen. One of these fomgners was 
French, the other, Italian. In Italy, there are 
fine places and fine gardens belonging to 
the nobility, but none of these comfortable 
habitations, fit for persons in the middle 
ranks of life. The Frenchman said, that 
those country houses were amazingly dif- 
ferent from the comfortless chateaux in 
France, They had paid visits to several 
of our country gentlemen, and liked their 
mode of living so much, that even the 
Frenchman protested, that if he had not had 
the honour of being bom a Parisian, he 
should prefer the lot of an English country 
gentleman to that of any other being in 
ihe universe. Hiie Italian was further 
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struck by the liberty enjoyed, and the 
equal justice done to all, as far as he could 
see, in England. He found, that many of 
our most distinguished men have made 
their own fortunes, many risen by their 
own talents and exertions, from the lower 
ranks of life. He found, that in this coun- 
try, though birth has great advantages, 
education does more ; and industry and 
genius have the road to fame, and wealth, 
and honours, open to them ; *he would, 
therefore, as he declared, rather have been 
bom in England, even in a lower rank, 
than in the highest class in any country^ 
where such equal laws and liberty, and 
such strong motives for exertion, are not to 
be found. 

Harry understood all this, though it 
might seem a little above his years, and 
liked it the better, perhaps, on that ac- 
count; besides, he enjoyed the praisea of 
dear Old England- 
There was in the boat a sailor, who was 
now called upon to sing for them, as he 
had a good voice^ and knew many sailor's 
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$ongs; and there was a boy who played on 
tjie flute. This boy was Scotch, and sang 
for them several pretty Scotch boat songs. 
The singing was interrupted by the man 
at the helm calling put rather unceremo- 
niously to the boy with the flute, bidding 
him have done with his noises for they had 
something else to mind now. They were 
coming, as he said, fast upon the weir; and 
the men, who had been resting upon their 
oars, letting the boat float with the cur^- 
rent, while they listened to the music, 
now began to row across the stream, which 
was carrying them forward with increased 
velocity. Lucy imagined there was some 
danger, but what it was she did not know, 
for she had never seen a weir, nor had 
Harry ; nor, if he had known, was it any 
time for talking. All were silent The 
man who steered seemed intent on pass- 
ing quickly through the current, and all 
hands joining in the pull, they reached 
and brought the boat safely into a little 
creek, where they moored her, by throw- 
ing a rope from her round the stump of a 
tree. 
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When they were all safely Ipdged on the 
bank, and while the boatmen were wipmg 
their foreheads, Harry inquired if there 
had been any danger, and asked what was 
meant by the weir. Mr.Frankland said, 
he would show it to him soon, but they 
could not see it from the place where they 
were standing. They walked on a little 
way on the shore, and presently heard a 
sound, as of waters falling, but still could 
not see from whence the sound came. It 
became louder and louder, as they ad* 
vanced, till, having passed the OTerhanging 
branches of a willow, which interrupted 
the view, they saw what caused the noise 
of falling waters. The stream was rushing 
down a step, formed by a long ridge or 
dam, which lay obliquely across the river. 
This ridge was the weir, and there might 
have been some danger if the boat had 
been carried too near it, by the force of 
the current. 

They were now to walk on to a place, 
where they were to get into another boat, 
on a canal. As they passed along the 
bank, opposite to the weir, they had a foil 
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view of it, as the waters, arching over its 
rounding brim, formed a l^igth of low, 
white, and greenish cascade, sparkling in 
the sun, and by its fall indented with 
changing lights and shades. While Lucy 
watched and admired these, Harry inquired 
what was the use of this ridge, or weir, 
which he saw was not a natural step in 
the bed of the river, but which seraied to 
be built of mason* work, for some particu- 
lar purpose. 

Mr, Frankland directed his eyes to a 
inill on the bank, and told him, that the 
use of this weir was to dam up the river, 
so as to secure a constant supply of water, 
and to give a Ml sufficient to keep the 
i^eel of this mill in motion. Harry 
wished exceedingly to have a nearer view of 
the water-wheel and of the mill. Wind<- 
millis he had seen and examined, but he 
had se^i watermills only from the road. 
Mr. Frankland said, it would not take 
them above half an hour to walk to th«l 
mil and back i^in, and was willing to 
grant Harry's request; Mrs. FiranUanddid 
not like to refiise him, yet she seemed 
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doubtful; she looked at her watch, fesffmg 
that they should scarcely have time; she 
said, that she was anxious to be home in 
good time for dinner^ because she did not 
like to keep an old friend waiting. How- 
ever, if the mill could be seen in half an 
hour, there would be time ; she promised to 
wait for Harry ; and his mother said that 
she would sit down on the stump of a tree, 
and make a sketch of the pretty situation 
of the mill, while he went to look at it. 
No sooner was permission granted, than 
Harry darted off, and was sure he should 
be back again in less than half ah hour. 
But time passes quickly when we are 
amused, and . when we are foUowing our 
own particular tastes. First, the g^eat 
water-wheel was to be seen, with all its 
vanes, and he stood observing how the 
water tutaed it. It was, as the millwright 
who came out to them said, an wershai 
witoel. Then it was to be explained to 
Haroy, what is meant by an overshot whedf 
and the difference between this and aa 
undershot wheel. This was a mill for 
grindii^ corn: he had seen flour mills 
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turned by wind, and as the construction of 
the mill work was, as his father told him, 
nearly the same in this as in those which 
he had seen, there was no occasion to go 
over it. Indeed, he would have returned 
directly, but that he wanted to look at a 
crane, which was used for lifting up the 
sacks of com from out of the boats, to the 
granary in the upper part of the mill ; and 
for letting down the sacks of meal, when 
ground. Harry thought he had been but 
a few minutes looking at this, and a few 
more minutes were spent in seeing a sack 
drawn up, and five minutes more in exa- 
mining the motions of a certain bolting 
or sifting machine, the operation of which, 
when explained by the overseer, particu-^ 
larly delighted him. 

The overseer showed him, that though 
the wheat, when it had passed through the 
mill stones, came out crushed or ground, 
yet that the finer parts were mixed with 
the coarse flour, as well as with the bran, 
or outer coat of the grain. In .this state it 
was first spread out on a loft, in order to 
cool, and then it was poured down through 
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a wooden funnel, or hopper ^ into the upper 
end of the boltii^ machine. This was a 
long hollow cylinder, surrounded with a 
sort of net woric of wire, resembling gauze, 
but of three different degrees of fineness. 
It was fixed in a sloping direction, and the 
overseer having kindly stopped the motion 
of the machinery, showed Harry, that within 
the cylinder there was a frame work of 
brushes attached to a small iron axis, which 
passed through its whole length. The 
overseer, by pulling a cord, set this iron 
axis again in motion ; and Harry perceived 
that the flour, when rapidly whisked round 
by the brushes, was forced out through the 
meshes of the wire ; the finest flour passing 
through the upper and closest division of 
the gauze ; and so on, till nothing remained, 
but the bran which fell out at the lowest end 
of the cylinder. Each species of flour was 
received in separate boxes, from whence 
they were taken away in sacks, according 
to the various uses to which they were to 
be applied. The finest flour being em* 
ployed in ma3dng the whitest sort of bread, 
or in pastry; the coarser in household 
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breads and the bran in a rsnety of domes* 
tic purposes. 

Highly interested with what he had seen, 
because the patient overseer had made him 
comprehend it thoroughly, Harry hastened 
back to his mother, and was not a little 
astonished to find that they had been away 
an hour instead of half an hour. 

Mrs. Frankland, however, who always 
hoped the best, said that they could make 
up for lost time, by walking quickly to the 
place where they were again to get into a 
boat. 

" Quick time ! March ! " said Mr. Frank- 
land, and on they marched, in as quick 
time as they could, till they reached the 
canal — a long level stripe of still water, 
which, as Lucy said to Harry, looked no 
better than a broad ditch full of water. 

She saw many large boats on this canal, 
loaded with coals, others with goods of 
various sorts, and some crowded with 
people. To her mortification, they were 
to go on in one of the canal boats ; and 
slowly they now went, nor was there any 
pleasant sound of oars. Instead of being 
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rowed by men, this boat was drawn on b^ 
a horse, who was. fastened to.it by a long 
rope, and who, walking on a path oh the 
bank, the trackway as they called it, 
togged on with his head down, and as 
slowly as his feet could step. Lucy 
thoi;^ht he looked quite stupified, and as 
if he was walking in his sleep. 

" Why do people make canals, papa?" 
said she. 

He explained to her, that canals are 
made to supply the want of rivers, where 
they cease to be navigable, or in places 
where they do not naturally flow : he said? 
ihat canals are ei^emely useful for cany* 
ing easily, and cheaply, heavy goods, and 
numbers of passengers. 

Harry supposed, that canals could be 
made only through flat countries, and in 
ground that was quite level. But his 
father told him, that they can be carried 
through ground that is hot level. 

** And how do they manage," said 
Harry, " when they come to hills, be- 
cause water cannot go up hill ; we could 
not, I think, go safely in a boat down hill. 
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or down steps : you know we were obliged 
this morDing to get out before we came 
to that ridge, that little step in the river, 
the weir." 

'* Yes," said Lucy ; " one of the boat- 
men said, and my own sense showed 
me, that it would have been very danger- 
ous to attempt it; the boat would have 
pitched forward, and filled with water, 
and we should all have been drowned/' 

'^ Then how do people manage when 
they come to uneven ground?" repeated 
Harry. *^ Perhaps they do as we have 
done to-day, get out, and walk till they 
have passed over the hill, and then take 
to the water again." 

^' That was the case formerly," said 
his father, V and is still practised in some 
places ; for instance, in America, and even 
in this country, in some of the fens of 
Lincolnshire, they not only are obliged 
to get out of their boats, Harry, and walk, 
but must carry their boats along with 
them, over land, or over marsh, from one 
place where the canal stops to anodier, 
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where the ground, being nearly level, it 
can go on; but this is inconvenient, 
Harry, even to passengers, and consider 
what it must be where heavy loads are to 
be carried." 

*^ Very inconvenient," said Harry. " Then 
I suppose people take great care, in the 
first place, to choose the most level parts 
of the country, for theur canals, and to go 
round the hills, instead of going overthem." 

" True," said his fadier, " but some- 
times they cannot go round 'them : what is 
to be done then, Harry ? " 

^^ I see nothing that can be done, but 
to cut through them, as we saw one of 
the hills we passed over in our journey, 
where, from the height of the banks, it 
ai^ieared to have been cut down several 
feet, to let the road go through : the same 
must be done, I suppose, for canals, and 
where great stones, or rocks, come in the 
way, these must ht blown up with gun- 
powder, as we saw men Hasting away a 
rock, idiere they were making a new 
road. Then the rdbbisfa, abd stones, and 
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earth, must be carried away, abd a level 
bed left for the canal." 

*^ Must is a word easily said, Harry," 
observed his father ; '^ but all this dig- 
ging, and blasting, and canying away of 
stones and earth, is extremely tedious 
and expensive ; so much so, that it would 
be impracticable to have carried canals 
across parts of the country, where they 
now go, if it had been necessary to make 
the whole bottom, or bed of the canal, 
upon one level. The difficulty is obviated, 
by means of an ingenious contrivance, 
called a lock. We shall come to one 
on this canal soon, and then you will see 
how it is managed, that we pass over 
inequalities of ground, without being 
obliged to get out of the boat, and with- 
out danger of its being overset," 

^^ That is the best of it," said Lucy. 
" Is it quite safe, papa?" 

" Quite safe, my dear: if your eyes 
and your ears were shut, you would not 
perfas4[>s know, that you were pasdng 
through a locL" 
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Harry determined, however, to keep his 
ears and eyes well open. Presently they 
came to two large wooden doors, which 
would have stopped the way across the 
canal had they been shut, but they were 
open, and flung quite back. Their boat 
passed on between the doors, without 
their feeling any difference in the motion, 
or perceiving any change in their posi- 
tion. The doors were then closed behind 
them, and they found themselves in a sort 
of box, or reservoir, filled with watier, 
just large enough to hold their boat with- 
out striking against the stone work on 
each side, or the wooden doors at each 
end. There were two doors, opposite to 
those through which they had entered ; 
diese they found shut; but a sluice or 
sliding door was immediately after their 
entrance drawn up; and this gradually 
let off the water that was in this basin, 
. or reservoir, and the surface of the water 
gendy sunk, sunk, sunk down, with the 
boat upon it, with an imperceptible mo- 
tion. Lucy couM, as she said, only know 



that they had moved, by seeing the height 
above, and observing, on the stone sides of 
the lock, the marks of where the water had 
been on their entrance. They continued 
thus gently sinking till they came to the 
level of the water in the canal at the 
other side of the gates, through which 
they were now to pas^. When it came 
to this level, the men opened the gates, 
and the boat was drawn out, and went 
on without difficulty on the canal. His 
father bid Harry look up to the part of 
the canal, where they had been before 
they entered the lock, that he might 
see the height from which they had 
sunk. 

" Now, Harry," said he, " tell me how 
it happened, that when we first came into 
the lock, we found the water in it upon 
a level with the water in the canal above, 
on which we had been going?" 

Harry answered, that he supposed, that 
before they had come up to the lock, 
men had opened the great gates, and had 
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let the water from the canal rush into the 
reservoir till it rose to a level. 

" Not the great gates, Harry/' said his 
father : " the rush of the whole body of 
water from the canal would be too violent. 
Think again." 

Harry thought again, and said he sup- 
posed there were small sluices, on the 
side of the lock, next the upper part of 
the canal, similar to those next the lower, 
which, he had seen opened; and he sup* 
posed that these sluices, had been opened, 
before they came up to the lock, and had 
gradually let the water in. 

His father told him, that this was exactly 
what had happened, and reminded him 
of a whisde, which he had heard, from 
one of their boatmen, some time before 
they came to the lock, which was the 
signal for the man at the sluice to open 
it, and get ready the water for the com- 
ing boat ^ 

Harry was much pleased with this 
inost ingenious contrivance. '[ It seemed 
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so easy/' he said, ^^ that he thought even 
be might have invented it" 

^^ This is the case with almost all good 
inventions/' said his fathw. 

** How nicely and gently we sunk down, 
down, in the boat," said Lucy, ^^ on the 
level watar in the lock, while it was flow^ 
ing out. As my father said, I am sure, if 
my eyes had been shut, I should not have 
perceived that we were going down. What 
a d^th we sunk! What a step that would 
have been, Harry! for a boat to come 
down : impossible, without a lock ; b«it if 
you can go up and down stairs in canals-^" 

** Stairs ! I do not know that," said 
Harry ; " but one stqp, certainly." 

Her father told Lucy, that he had 
seen, in Scotland, on the Caledonian Ca* 
nal, seven or eight locks, immediately 
following each other; and the people 
of the country called these Neptune's 
stairs. 

Mr. Frankland was glad lo see that 
Haarry and Lucy had been sa much pleased 
w^fa the 'lock, as it was for the purpose of 
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showing it to them^ that he had come home 
by the canal. Soon after passing through 
the lock they landed by the side of a road, 
where their carriage had been appointed to 
meet them. Mrs. Frankland rejoiced to 
see it ready waiting for them, and again 
she looked at her watch, as if afraid they 
should be late. 



Late they certainly were, and veiy late ; 
and cross, and very crdss was the old gen- 
tleman, who had been kept waiting and 
starving, as he said, an hour and a half be- 
yond the regular dinner time. Mrs. Frank- 
land bore all he said, and all he looked, 
with such gentleness and good-humour, 
that Lucy wondered how he could con- 
tinue angry. She thought, however, that 
he must be terribly hungry, and that when 
dinner (5ame, and when he had satisfied 
his hunger, he would grow good-humoured 
agidn. '.No. At dinner he grew worse 
and worse. Every thing was wrong. The 
fish was ovevdoDe, and the Venison was 
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pver-lroasted ; and some fault he found 
with every one of the many good things, 
which Mrs. Frankland, with persuasive 
words, recommended. 

" Try this, my dear sir, or try that.*' 

But nothing he tried would do. Mrs. 
Frankland looked sorry, and still kindly 
soothed him ; but at last he said some- 
thing very provoking about ladies never 
being punctual, and seldom thinking of 
their absent friends. Harry could not bear 
this, and his natural bashfulness quite 
conquered by indignation, he called out in 
a loud voice, 

" That is very unjust !" 

The old gentleman looked up from his 
plate at Harry, whose face was red all 
over. 

** Well done, my little turkey-cock!" 
said he, balf laughing. ** What have you 
to say or to do with the business ? " 

" Only that it was all my fault," said 
Harry. 

He explained, and said, that he had 
. staid too long looking at q^ mill, and talk- 
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i^ about an undershot and overshot 
wheel. 

"Mighfywell for yon and your mill," 
said the old gentleman, in a tone between 
pleasantry and reproach; " but pray, 
young gentleman, what was that you said 
about * Very unjust ? ' " 

^* It was unjui^ to say that ladies never 
think of their absent friends, sir," replied 
Harry ; ^^ because Mrs. Frankland, who is 
a lady, did think of her absent friends, and 
of you in particular; for she was very anxi- 
ous to get home in time, lest you should 
be kept waiting for dinner, which she said, 
sir, that you do not like." 

" Who does, sir?" said the old gentle- 
many now joining in a laugh. ^^ But since 
it was all your fault, I must be satisfied, 
and must be d)liged to Mrs. Frankland for 
her anxiety about me. This hare is yery 
tender, and not over-roasted, which, con- 
sidering all tilings, is wonderful. Mrs. 
Frankland, let us make up our quarrel by 
drinking a glass of wine together/' 

Mr8. FraBiMaad's good temper and 
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sweet . smile conquered him. His fore 
head unTnrinkled, and he became quite good- 
humoured, and talked of old neighbours, 
and of his good old ' friend Mr. Wedg- 
wood again ; and of the Staffordshire 
canal — the Grand Trunks as he called it 
^- of which the late Mr. Wedgwood was 
the first proposer, and which has enriched 
sa many ' individuals, who had shares in 
the original undertaking. 

After dinner^ when the ladies left the 
room, Hany followed them, for he did 
not understand what was saying, about 
shares in navigationj and the interest paid 
upon them. While the ladies w^e drink- 
ing coffee, the conversation turned upon 
the cross old gentleman, and bore rather 
hardly upon him; one lady in company 
declaring, . that she thought Mrs. Frank- 
land had been too kind to him ; that, for 
her part, she should not, had she been in 
Mrs. Frankland's place, have thought her- 
self bound to submit to his rudeness, or to 
bear his ill-humour. She went on to laugh 
at him for his epicurism* 
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But Mrs. JPmnkfapd fitqyed flmr. She 
jEtod, thai: she wais iitxach tHtttufaed ito ihib 
l^ileteto; ^iliat rhe ^^itat mmold fiieadictf 
Jbu^t ifansbindby Aiid :of hb >&inSjr, amd 3nid 
4dilg ^fihovtdi thfltti IdndiiBis, finrndhiiih she 
ifelt (gratefale; said thsit the anjfy way in 
mhiihsheto^Yd ipto^n^ her .^gtaiitttde 'Wus 
!by.^t3jykig to jnate flbim reomfiortabk anfl 
fkappyrin hkidedinii:^ g^itaiiB, 'whioh could 
not be done withatit zbeaoriiig iwith :hiB 
IMe foiblds. Hk oredl besefbtence/'aDd 
lezceUenit sense and fiiifbniiatnm, made 
^amends ffor them: ^is AsttidmcsaB was 
'soon over, «iid his ^^i&dnesB .of >heart 
-always, remained. 

Lucy admired and liked Mw.^Frattk- 
ilatid for speaking' miiiiffiQBimer. oShe^pe- 
solved, that, i^n.^fae grew up,v she' won Al 
he '/equalfy jgood^tempered, aad would 
'bear with the foiUles of old frienids, leven 
if &ey 'ha|)pened to ;be a ilitfle rcross. 
Above all, she iresolved that . she would 
be as steady ^ Mis. iFvonkland, ^in de- 
£^ing themi^ Iheir absence. 

In the evening, rafter ^e old gentle- 



in lu9 §im -^M?* ^ Jip ifrfe cpi^ ifee 
5»Wg^ Iwld of JEjtu^'fl /«i», %» (l»e was 
passing, and saijl dto i#l» >in # igjEoff, .b»t 

<* ^EiU tiBDfi) 4ttfl(e «QB». ?^ ymi.wiPifp 

curious about mills? Af^ >jr<W tf>fh^f^ 

^i^ i^Nt^^HF w4«]^0od i^^ 
84)4 *) >hi» i|4ite,Jijtwnjy|y, <»pa|irAf]^ 

Wmvfifyt ^ Ite.^iene^ he-^fp nQt to 

Up (fife^: a immcv^i^ v fi milW - tl»t 

M.4id :flot.jret.kMBf»'tS?Ji»at.fee,ffR8itp fee,- 
but, whatever he ym M> :bs,..4ti«P]uidr.4o 
im^ i¥> ibniP v*P tfet .flJl ,Ae Jinew. 
todglk lie «)i|)d. i^9Fl the ^lirmM4 ito 
)4^dil|ii|9liit imll^>)}»C»¥Hiie 4t<jmte)^inF!d 

" And what do you know a}:»^]t,fjl^|p,?f 
Mid i1^ f9«|tWi9Hk ^^S(?fU) yoci jt^ me 

idied jQifity, '"«Md.,F«||» |i /n9^f)rD^)]^ 
There are olhftr (Jpl^ 9f OvX^ If^m^ 

t2 
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are kept going by horses^ sud sdtte dre 
moved by men^ and. many by steam." 

" Upon- my word, you know a tstet 
deal/ ^aid the gentlenian; 

" No, sir, I know very little," said 
Harry, bluntly, and looking ashamed, and 
not well pleased. 

" Well, I will not affront you any more 
by flattering you, since I find you do not 
like it," said the old gentleman. " Come," 
added he, drawing Harry towards him, 
" we shall be good friends yet, you will 
see. I saw you playing with my grand* 
son at marbles yesterday. Do you know 
how marbles are made ? " 

« No Sir," said Harry, taking one out 
of his pocket, and looking at it. " I should 
like to know how they are made so very 
round and smooth : I should think it must 
be difficult." 

' " It is r my friend Mr. Wedgfwood told 
me, that he had found it one of the most 
difficult things he had ever attempted; 
dttd^%hen I was on the Continent I in- 
l^iiSbteSi how they w^e made;" 
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"And how are Ae/ made, sir?" 
Harry. 

^.^First they cut a certaiQ sort of stone 
into bits of any irregular shapes, no 
matter what, nearly the size of a common 
maible. These they throw into an mm 
mill, in which there is a number of par-> 
titions, and to each partition strong rasps 
are fixed, in a slanting direotion : the mill is 
worked by water^ and is turned with great 
swiftness : the ' rubbing of the stones 
against the rough rasps, and against each 
other, rounds them, and by degrees smooths 
and polishes them, in the «ame manner as 
the gravel becomes rounded in the bed of 
a river. Wh^sa they are formed to the pro- 
per shape, they fall through cirt^ular holes, 
made in the bottom of the mill, of the right 
me to let them through. From Nurem- 
berg, the town where they are made, they 
arebrought down the river Rhine to Rotter- 
dam, and thence sent all over Europe, to all 
CQuntries and places where boys play at 
marbles; and where do they not? ibid ndw 
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fotOr knbw mdNr-'ftlxMtt nmrbks* thMi; iKhie 
in ten of the hundreds of boys of yourags^ 
irteirha^fe &eip fbdlD^t$ flUedv with ;iluein." 

The biidcgflmiiiott tabhn y^b tMir 8t<v 
t^' iS^ (M giMAeMkOf iwibIIJf pkyedi a; 
fgsme^ wilht Mm: FramUluidt about dusr 
toao di^iy enmnng f bat ilisteadofi goitig: 
to'il^> to dtaid thHtiag to HaityV and^ t^il^ 
iii^' Uw 6f tufenw tyuga? wkieii Ibps^ ha^ 
Mm: v^v &# tfitt in lidllaaad^ 

"^ Wbeid fiM I ^pulitit: tcp Amstevdano^^' 
^d' b^ ^ i n^Aeaibw^ 9» I a^i^dadiedk 
Atf <Hi^, t^&tsis^tiig fMy^»^ vfbEoiad!ibf ali 
te ifiotlom fPhe IhitcL han^ Idag^ bc8» 
kxd^sk tdtlhrrlgirts^ and- aainy o£ ite eooM 
ti^lftii^ytiow in: cmadfott^uw Ifif ouriaill^ 
ifi EAgtefidi wdfi^ btfOugte fiMn ibftfandb^ 
HA": iiiMili«i^^dfiN9t9ll)cik 5R»tf lkai;f> ba^r^ sMOt 
m yottf j<Mm«y hwe^ l^tdfmtdbit Mtit», 

si)i«llelir0Wih^topr 

^ ^*¥€fl|; I Kndir Wh« f«i Meaai, mr^''> 

MiAHuty. < 
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"So dp V said iucy. ^^Wfan. ftrst 
I aaiR i^ ] thoughfa ilr was Oolittle wuld^ 
mjil t(Dfisigft«ai atirapbirds^imiLdvK qoiav^ 

^'AwidD joQ now knoW; the useiof it?" 

'^ I do," said Harry ; " for vi^ htium 
diowed me^cnBi aod^ explained ill tOi me; 
tliausfiaf Ikak Httl^i mhuA i^^ to taft t]» 
gpeal aair<wtiQel. :tew,aivb the wind^ hgnr 
MQEDSiOf the wind itsdC.so that wfaibboveit 
waj|F it? hlMFSKthe mill csmtinuesi to wc^« 
In those^. whtdb have not tbtft iogeptona 
Qtotrivanee^ iba auUi mmet. «tand : aitiil 
evei}P. toM) tika im'iid chaogei^. and thn 
nttttetcaoMlselit in iqiotiaBL again^: with*^ 
out a great deal oftrmhle; W: miifil baail 
rounlr thelwholft top of &^ in^ in an 
iwkvwd way." 

"Why? howr aaiii Lwy. *^ Do 
Hany explain the two .wajas w whk^ Aese 
difierent mndmilla tonii op; are. l«pied« 
I lm?e flome idea, hut atill I ibrget ex*^ 
actly how it is.'^ 

'-" ^.Ohl I Ml wre y(M liaiM>w," aaid 
Hiuny. 
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" Perhaps I did know ; but go on as 
if I did not, begin from the begfinning; 
first, if you please, with the awkward way, 
with that windmill which has no little 
fan-wheel." 

" That common mill," said Harry, " is 
called a post windmill, because it is sup- 
ported upon a post, which is fixed firmly 
at bottom, «and which goes up through 
the jniddle of the inside of &e wooden 
body, or tower-part of the mill. This 
tower is separate from the mason-work, 
and from the grinding wheels underneath ; 
it hangs on the top of the post, and CMi 
be* turned round upon it." 

" This way do you mean? Like this?** 
said Lucy, holdi^ her pencil upright, and 
hanging her thimble on its point. 

"Something like it," said Harry. " But 
the great sail-wheel is fastened to the 
wooden tower, and one caiuiot be moved 
round horizontally without turning them 
both. Suppose the wind changes froiti 
north to south;, then the tower itself must 
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timed, so ^as to • bring <die front of the 
smIs to die side opposite to that on 
which they had stood." 

'^ How inconvenient ! And how does the 
miller do this ? for that tower, and the 
sails and all, must rbe a great weight," 
sfdd Lucy* 

^^ He could not do it without the 
help of a lever," said Harry. '^ There is 
a huge ladder, which is fastened to the 
upper part of the tower^ and which 
reaches from that to the ground, sloping 
outwards, so as to be a prop and stay^ 
to keep the mill fixed in die position in 
which it is to stand, with the sails facing 
the wind. But the wind changes^ and 
the mill must turn. Then die miller lifte 
up from the ground the lower end of this 
great ladder, which he then uses as a long 
handle, or lever, by which he turns round 
ihe mill, till the sails are again properly 
placed." 

^^ So much for the post windmill ; now 
fbr. the other,'' said Lucy ; '* ihat with 
the little fan^wheel, as you call it" 

f6 
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^* Tbat ddes the bomnels deTorly, flflndl 
nilhcmt BSf ttmtUe to milled or mtssk* 
Only the top, not the whole. body k)fflii» 
kif^ ^ mndtiaXL is uuyreidde. * The asds 
<tf thi^ great 'MiUwfaeeA goes thro^h this 
m{)ire&ble top^ and theielbce clift be shifted 
round horizontally along with it: this tQ{> 
rMts M tdlersj so dkat it caHimove tadily 
(m the top of tbdsdlid stose wail of the 
t^efi » Now ibr the UtQe whetL'' 

'^ Aye^ the litde higettioiis wheel," 8Md 

^' That 18 BQ plaoed ■ at first, that its 
tanes oatoh the wind whekierer it does, not 
Mow tipoa the iaih aS idue great wheels 
So ms 4K>oii «l g'^cdf tc^Aee/ dtcq^s, liUie whttl 
dets a-going, and it sets in :nlalion a traih 
ef Irhedl^wotk)^ all idiich I need not de*- 
scribe to you% 1 need )di)y 'scy,, ihfi^ il 
has the^ power ^nuinaily to turn the meveh 
aJble top roiBjfd^ trU it hriagisi g^eat wheel 
with its sails facing the wind ; then greM 
wheel: sets la^^ibg ; add. little whed by 
diB tkn^ faaviflrg Woricdd awa^ from &e 
wind, stops;. Its bssiinsfi ia done^ and 



jfc mto» fill: it m w^g^Hd. Whm ^ 
wmA:j^Sfmxikng/ah jotias, to M<^ im its 
vanes, uthfln it t^ o£Ewiig^ ilii«1 tfo?]^ 
thi> gioat v^mI ttiiAd to th^fl^foui^ 
and M«D.cQitfim}iU]r." J 

0ikl th^old gontlwfiwi .^' tf.l iSAy ^ tbat 

much without your j^m^uog :tbol J Ji$i9 
tQ flatter you#" , 

Harry smiled ^ ^^ but," Baid h^, ^^ ^H i» 
i thing I do lUNt at nil luid^ritaiid ibw$ 
winik^U^. I stm mmsiustfunfy^g ; itmi 
wbiletudiMi mnjAyJn the 8iu«id MtM^iM 
were goings widi Ae SMM frindc i wu 
Ainldiig ivi4ifit ikp vesaou (df ibia could be; 
awl I jsu|ipttf6 thot thiwr^ Muat be ^aome^ 
filing/. diffi^Bt m ^ mfr in whkb thf 
vane^ or aaiiki tl^iiisetoes^Ma afepol, ^ in^ 
1 briieye I should call it'' : 

. '^ Yi)u diidk rightly, S belieT^/' ^ajd ti^ 
did ganideBaiuL '^l faa¥e« firii»dJii.FiuBC6, 
a scientific oun, who niadia windaiS^ 
whioh Qcmtioaod > iroiiing>; arhen all ihe 
o&or fanndmifls in tho uoighlHuiihQad 
raoiained motio^oiieBs^ . The ^common fgior 



108 

pie used to gather round, and stare at 
if, and say, that it went by enchanftment, 
for they could not conceive how it could 
go with less wind than their own ; but 
this arose from the judicious position of 
the vanes, which had been placed so that 
the wind should act upon them with the 
greatest possible force." 

*^ I wish I knew that judicious position,*' 
said Harry ; ^Vl have often tried to disco- 
ver it in making little^ windmills, but 1 
could only place the sails by guess. I 
should like to know the rule and the rea* 
son, and the best possible way." 
: ^^ And I shou^ be very glad if I could 
tell you all this, my dear, but that is be-: 
yond me. Learned m^n have thought and 
written much upon this very question ; but 
I am not a man of science, or a mathema^ 
tician, therefore I cannot explain it to you. 
I can describe only the things which I 
have seen and which I understend." 

He then gave Harry an account of seve- 
ral things he had seen in Amsterdam; 
Harry kn^w that this city is built upon 
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piles. Lucy said, she recollected reading 
the number of these piles, which was 
prodigious. 

Harry asked, whether any of them had 
given way, or whether the houses stood 
upright upon them. 

^'No/' said the old gentleman; ^^the 
first idea I had when I entered Amsterdam 
was, that many of the houses were tumblmg 
down, they were so much out of the per* 
pendicular line, but still they do not 
fall." 

Harry was going to ask the reason of 
this, but another question occurred to his 
mind, which he was afraid he should for- 
get, if he did not ask it first ^^ Pray, sir," 
said he, ^^ do you know if the Dutch are 
acquainted with the use of steam enginesl" 

'- Oh ! yes, certainly." 

" Then why," said Harry, " do not they 
use steam instead of wind, to keep their 
mills at work?" 

^' Why should they?" said the old gen- 
tleman. 

<< Because," said Harry, ^^wind is un- 
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c«rtaio> ihi»y camiot have it wben tli4gr 
please; and if tbey have &ot wiodi thdr 
mills must stand still. If theee .is # 
Btona, they cannot omke the ifiad lei;£ or 
omre, jiirt as th^ want more or less foro^ 
or quickness ; but we can maof^ steajki M 
we plesBe^ at all limes of.. the year^ md in 
all weather*'^ 

<< Very true, my little . mecha»k2»^^ ifti4 
the gentleniaa; ^^ the Dutch me «owbegiA« 
ning to uat steam ragines; and whfit if 
more — " 

What mMe iie eai4 hiAoy wBfi 'm no 
eonditioxi at Ahifl mMo»ut to hear, for on 
ike seattering of the^iQiff whidb 3m Jiaarew 
from his fingem, abe wa@ smm6^ wilb d^ 
of sneezing, tliiat noemed jas if it would 
nevsereiMi. When she Deoofreradpj^heei^l 
the old gentleman speakittgof ^ eoibaxik- 
QBents, or high and broad bovks, n^ch the 
I^tch haire been obliged to nise te|NK>taot 
the country from inundations^ These emf- 
bankmfints are secuved ohiefly by mats, 
fastened down by willows, which are.tariated 
togelker^ asnd wtieh ramaiA isAet. the 
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mate decayy and thus form the best barrier 
agaiii$t the force of the sea. 

'^ Willows t" said she, ^^such yielding 
thinga, whith I caa bend with the least 
touch j caa^ they wi&staiid the whole force 
of the sea?" 

'' Yes, exactly for tha;t re^Jlon/' said the 
old geotleman* ^^ because they do not re- 
sbt; just B» you may have seeu the most 
yieldoig^ maan^ do best against the toirent 
of anger, aad the ^ntlest of women ^subdw 
the most viofenlrtempefed men." 

Lucy smiled; she was always ready for 
a skmley Init nbe liked thi» es^remely, .an^ 
was pleased with its particxUar appUcaJi<m^ 
Harry's heart now opened. He drew close 
to the elbow of the arm chair, from which 
he had before kept at a certain distance, 
and he began to we his pidvil^e of asldng 
qneattkms fire^y, which .he had till npw 
d^me itfdy with great reserve. His motbi^ 
soon oailed him away, and. advised him. and 
Lucy io go to bed» as ]&ey ^re .to set 0$ 
eutf die Tuext morning to. punme tfaf^ 
jonmey. .They were sorry to go, nn^ eveiy 
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body seemed sorry that they were gdmg. 
The old gentleman asked which road they 
intended to i^ke, and when Harry's father 
answered, hy Cealbrook^ Dale, he said that 
he was veirf glad of that, for the sake of 
his young friends. 

^^ Perhaps I shall not be up when you set 
off in the morning," said he, ^' so shake 
hands, young gentleman, and, fare jon well. 
It is happy for you, that do early in life 
you have acquired such a desire for know* 
ledge. To-morrow you will see—'* 

Mr. Frankland interrupted him, ^^My 
dear sir, do not tell him what he will see. 
Leave him the pleasure of surprise/' 



*^ Good-bye.*' It was come to that melan- 
choly word, and as Lucy put her head out 
of the carriage window, to say tlie la^ 
good-'bye to Mr. and Mrs. Frankland, who 
were on the steps at the hall-door, shutters 
(^ned in a, bedchamber above, the smh 
was thrown up, and the old ^gentleman.put 



113 

out his head^ and repeated '^Good-bye! 
^ gobd4)ye! and a good journey to you." 

^' Thank you, thank you> sir; and pray 
shut the window, or you will catch cold,'' 
said Liicy. ^^ He was vety kind to you, 
Harry, after all/' continued she, as they 
drove away; ^* and told you a great many 
_ entertaining and useful things; and at last 
I liked him very well, though he did take 
so much snuff. Ahdthough he was a little 
cross yesterday at dinner,^ he made up for 
it afterwards. I do beHeve, Hany, that he 
loves Mrs. Frankland in his heart" 

" Who can hejip it?" 5«dd Hany. 

"I wish," said Lucy, ^^ that when I grow 
up I may be such a woman." 

^^ I wish you may," said Harry, in a tone 
that sounded gruff, because it was as much 
as he could do to command his voice to 
speak at all, he was so sorry to part with 
these kind friends. Lucy indulged him in 
his taciturnity, and b^an to examine a 
little red morocco memorandum book^ 
which Mrs. Frankland had put into her 
hand at parting, and which she had h^ld 



tiU vtow unopefiedt Om tmrnib^ over the? 
leaves of this bocdfi^ sfie fbancb some of* the 
pa|^ tited mtb ebsife iitritingi 

""Bekry good Mts. Fnmkhndr exi- 
ckttmed IluQjt. '^ Look, nnmnna^ she hat 
^lijbiipall tltis fbv Us> with her oivm handl:: 
asttdktibflkitdsoyow thinks it k^?^ 

*^ ''Tt^ Javentte Gaidenei^s Galenkiv 
dodib^Uted tci Hasrryr and Iiueyv bjr&eir sinn 

^ ^Spiii^;' 'Smsimei^^ ^Auftttnak; "Widk 
ti^" M m {ms tiMJfe^ ^ftg^i'' 89wd> Lttiyt. 
*^ I am alwa)r» ]Mtt^kdi«itfe Idle long daeo' 
tions in* giatfdeMi^ factokav dxAst heaps of 
diin^ too^ #hik^ f h«rei nol p but.here^ I see, 
are only such floirai^^Kid pbttte «b wehavc^ 
or oufbt to kire^ m oar gwdens^ Htny ; 
aiid," oontismed shc^ after looking ovor ther 
etfleodtiir, ^ it tells me e&actly all I 
waolted to know, about the times sind seoh 
gono lor planting and tionsphmking, anft 
sowiiigf seeds, and bow to hare socceaiicmfl 
ol pretty flow«m* I must read it to yoni,. 
Harry/V She msmI, said when she had 
ftidsfaod^ he joinikL in bar dcfigh^ at findn 



^'Andi you read> ilr^ tnHek better^i Bucy, 
tiijail> yon^ semt&tAesi itMtd' ^vnritiBg) 

<« Beeause,'' said Jbu^yv ^^ this ilr 
plaiaeii thm . wtaiiingf . is' jom0<i;;iis^ • Bo ^u^ 
lecdUeGt^ Haibry, lik>ivr I stmtLbled kn tvyK 
ik^ to vmd te nptdmnuMyour traBslation ?'* 

^Yes, I knew you wanted tb redid ki 
particulfiilgr' yi^^ said Hanyii *'^buf'yt)u 
hsggtooL teiBiblgr v it mude nd' verjr bot/ 

^^•No^ baott^B tfiid» I yfMy aaidf Binoy.> '^£ 
wmited to xe$A it pactkuktflry trdlt indeed/! 

^^Tkat^aft'dife Yeiy vetsou. yciu i>9id4 
no^'' saidHasry, ^^you weM too anxiimri 
giid fidgbtenfadL' 

^ But idiat fnghteiifiid me wws^. ilbit I, 
could ikA midie oiil^ tbe wtitiiig, lluMewIc 
was nakiog housefiae of what T wiu9 iTead* 
ifig^ aod I could Bot hidp it Since y^A 
luure set iqi to write a tmmiug bmdliykiat 
papa's, you nm all ybur letteta^to <me aor 
dtW, so that at last^ m. some of your 
words, there is not a single plain letlei/.^ 
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^^Ah! my dear! I can show you in that 
very translation several — ^ 
. ^^ Possibly; but then you make three 
kmdsofrsy and when I have learned. to 
know one of them, then comes the joiketf 
quite different; and all your nts, and ns, 
and^ fis, and t», are so alike, no . human 
creature in a hurry qan tell them asunder ; 
and you never cross your fe, so how can I 
tell them from /s." 

<^But I do dot my ts>^ said Harry* 

^^ Yei^ you do; but you never put the 
dots over tide right letter; I can never guess 
to what heads the hats belong;, and then, 
worse thaa all, you half scratch out, and 
half write over, and half, turn one letter 
into another, and then repent, and leave it 
no letter at all. But all this I could bear, 
if you did not make^vulgar flourishes/' 

^^Oh! Lucy, be just; I have left off 
flourishing, you must acknowledge, ever 
since you told me it was vulgar. I have 
never flourished since that day." 

^^ 3ut thitt day was only last Tuesday/* 
said Lucy, 
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^^ I do not know whether it was Tuesday 
or Wednesday," replied Hany; "but I 
know it was the day you read, or could not 
read, my writing: to mamma, and I have 
never flourished since." 

*^ Poor Harry ! I beg your pardon for 
reading your translation so badly/' said 
Lucy ; " the next I will read better, if I 
can. 

" The next I will write better, if I can," 
said Harry. " Let me look again ; how 
does Mrs. Frankland make her writing so 
plain?" 

" And so pretty too," said Lucy. " It 
looks pretty becaase it is so even and 
straight; and it is distinct, because — let 
me see — she always makes the same letters 
the same way, that is one good thing; 
for then I know them again when I meet 
with them ; and she leaTes a little space 
between her words, so that we may see 
they are separate words ; and she finishes 
each letter, and does not make her ms and 
m so very much alike, that people 'cannot 
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tail "Aut diffiBrenoe* Whe .Utt]^ m ^o fave a 
Utile different iitom ^tib^ :«3." 

'^Tiwy littfe/' fSMd Hftny ; ^^if irbidift 
liie it>ther dett^rs, Jtdefy you, Mfs. r^ucy, ^to 
tell even Mrs. Franklsodis i £rom her/?.'' 

**^ iButilookjat-theidifereaoe, H9frf:;)th6 
eiis a.Htlfe q)en at top^ for> cat Wi^ttt^il 
know tbe it b^r ithe 'dot icwier it. LqoIc, 
the hat is always on the right head, aiQd I 
kmxw Ihe head )>y !(be hat" 

^^ A mmmwls ^b^., rindoed, of iiwwiitg a 
head ! '^ isaid xHany, langhtf^. 

^' Oh, Harry ! when you come to'}ai|g)i* 
lag at women,'" :«aid I^uc^r, ^' J^ki^ow you 
have nothing eke to aay." 

" -Yes, fl have," tf^Hed Hany. «'?Si¥»e 
yon rare :&o ^nd :of -reading JtfcsL Fw^* 
Iqpd'arwntiiig, jbere:isjtr}ittle ,^it jftorerfpr 
ymi:; ihere is arpige myowt liodk, ^if^iiph 
yan^havejnotcT^td." 

rLoctj^ took llielboafc, bat ^wsdi^ 
inheni&ettMLW ihis t:pa9e yfuf^srimfyy^efiti^ 
logue- of 'idte JiQiBsiieal nam^pf th^ r ^o^^^'^ai 
and tfflhiillis, rmmtioMid. in rjtbie Jm(^wi(^ 
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the use, she said, of ^osttiag ftt>weT8 ^and 
sdmifas Jyjr ILatfai names, ^hen they have 
fplod^-enDiigh (English 'names, ^by which all 
people may know them, if they ^please. She 
ifamfeBsed, that the xmly thing ^e had not 
likediin alLihatrMrs.iFTanklandeYer did or 
,aAftd, mBB her haidng that' day, in 'the gar- 
jden, ^always Jtold :the Latin names of the 
iflowers <afiterttfae English. 

'<< Hany, Iknow youithink as i do, 'that 
^you .thoQOgfat :80 ;at the 'time; that made 
me dislikeiitthe more, beoause II was afraid 
yiM WQuU;thpuik'ittwa8~'you Imow what." 

" I know," said Harry; " and L did 'not 
Jace :it, i.t own. 

'^ We .will adc 'm8mma,"M9aid Lucy. 

/Theyihad been all '.this tune talking to 
one another, on their own side of the*^ar- 
;riage^4md theii^feitiieirand mcrther,^ on theirs, 
vfiere oonvarsiag on jscanethingiperfaapsas 
>inteaR>itiq^ 3to i dieaselres. <Xt waa ^neees- 
jstay (to -"nrnt tfor • a pause. -At ' tibe ''fii^t 
;tvihiefa»j0ccunsd, the ^case was laid'b^fdre 
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them, Lucy stating it with some hesitatioii, 
and ending by saying, 

^^ Am I wrong, father, to think it was 
pedantic? Am I wrong, mamma, to say 
any thing about it ? '^ 

^^ Not at all wrong to speak your opmion 
freely to us, my dear," said her mother. 

^^ You would be foolish," said her father, 
^^ if you blamed without inquiring whether 
you were right or wrong ; but you would 
be wrong if you spoke to any stranger of a 
fault that you saw, or thought you saw, in 
those who had been kind to you." 

^^ You do not think it was pedantic, then, 
mamma?' 

" No, my dear, I do not ; but before we 
can understand one another, we must settle 
what we mean by pedantic. What do you 
mean?'' 

Lucy said she knew what she meant, but 
she could not exactly describe it She 
turned to Harry. First, he said, that it was 
talking Grtek or Latin in the wrong place ; 
he added, that it was trying to show that 
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we had any sort of learning that other peo- 
ple had not. But this, Lucy thoughty was 
rather vanity or ostentation than pedantry. 
They had heard people call things pe- 
dantic, which they did not think were so ; 
for instance, a boy had once said that Harry 
himself was a pedant, for talking of the 
siege of Syracuse, and of the machines used 
there, because the boy knew nothing about 
them, and disliked reading. 

" Then you perceive," said his mother, 
'^ that the meaning of the word varies with 
the different degrees of knowledge of those 
who use it. I remember when it was 
thought pedantic for a woman to talk of 
some books, which are now the subject of 
common conversation. Sometimes old- 
fajshioned learning, and sonietimes useless 
learning, is called pedantry; and it is 
generally thought pedantic to produce any 
kind of learning that is so unusual, that it 
is not likely that the company is ac- 
quainted with it, or can be pleased by it. 
In short, pedantry may be said to be an 
;ll-timed parade of knowledge." 
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122 

'' To go back to Mrs. Fraiiklandy mam* 
ma/' said Lucy : ^^ she knew that we were 
not acquainted with those Latin names," 
~ ^^ Yes, but she did not consider you as 
company. '- She did not display her know* 
ledge to excite 3rour admiration ; she used 
those names in speaking to you, because 
she thought it might be useful to you to 
leam them. The knowledge of the bota- 
nical names of plants is not now unusual ; 
most people we meet with are acquainted 
with them." 

^* I did not know that," said Lucy. " And 
now I recollect, mamma, when Mrs. Frank- 
land was talking of plants to the artificial- 
flower woman, who did not seem to know 
any thing about the matter, she called them 
only by their common English names; 
therefore, I am sure she told the Latin 
names to us, because, as you say, she 
thought it would be of use to us. If she 
had wanted to be admired for her learning, 
she would haTe displayed it in company. 
So it is proved, Harry, that she was not 
pedantic, and I am very glad of it.'' 



123 

^^ But still/' said Harry, who did not seem 
quite satisfied, '^remember what mamma 
said, that useless learning is pedantry." 

^^ Then the question is, whether this be 
useless learning or not," said his^^father. 

" That is the veiy bottom of the ques- 
tion to which I want to get," said Harry. 
'^ What is the use of knowing all those long 
Latin names, when people may know the 
plants they are talking of as well by 
their own English names ?'^ 

^' They may know them, and describe 
them as well, to English people, but not to 
foreigners," said his father, *^ Most well 
educated foreigners, French, Spaniards, 
Qermans, Italians, Danes, or Swedes, im- 
derstand Latin,* therefore it is a sort of uni- 
versal language, in which botanists, and 
persons of science, can make themselves 
understood by each other. In all books of 
botany the Latin is given along with* the 
common name ; and then the description of 
the plant to which this name refers can be 
applied by people in different countries. 

G 2 



124 



I Iiave a friend at. Paris, who could not un- 
derstand what was meant by a cowslip, be- 
cause in French there is no distinguishing 
ftame for cowslip; it goes under the 
general word for prixnroses, primevere.'' 
. " Yet a cowslip and a primrose are very 
different," said Lucy. 

" But," said her father, *^ if this French 
lady had been acquainted with the botanic 
name, she would have known the difference 
the moment it was mentioned, and the de- 
ficiency in the French vocabulary would 
have been rectified. I remember hearing 
a French lady tisilldng to a gentleman 
about the beautiful laurier rose; the 
gentleman understood French, but he hap- 
pened never to have seen a laurier rose 
in France, therefore he could not undfi:* 
•stand what she meant. She described jt, 
butistill he mistook it for a rhododendron ; 
ait last somebody mentioned its botanic 
name^ Nerium oleander y and the moment 
the gentleman heard thisLi^ name, he 
uodi^rstood what was meant, and ha knew 
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k was the. common oleander which he had 
often seen in English greenhouses*" 

Harry now understood the use of learn-- 
ing the Latin botanic names, and he was 
satisfied* 

" Remember, my dear Harry," added 
his mother, ^* that I mean no more than 
that it is useful as a language, and as a 
means of acquiring knowledge." 

Lucy said, that she would learn by heart 
all the botanic names of the common 
flowers' in tiie garden calendar, which 
Mrs. Frankland had been so kind as to 
write in her pocket-book ; and she begged 
Harry to tell her, whether many of them 
had any particular meaning, like those two 
which she had been told, Hydrangea^ the 
water lover j or AgapanthttSy the beautiftdy 
because she thought she could then learn 
them more quickly by heart, and remember 
them better." 

Harry said that he would, if he couldt 
but that he would rather do it at another 
time. He wanted to look al a bi'oad- 
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wheeled waggon, which was coming dowtt 
the hilK And while he watched the shape 
and motion of the wheels, and asked his 
father some que9tions concerning them, 
Lucy was pitying the poor dog, who 
was chained underneath the ws^;gon, and 
who, as he waddled along, apparently 
half dragged by the neck, looked very 
moumfuL She was told, that his use was 
to guard the waggon, and that his being 
chained to it secured his always being near 
it. She wished very much that the man 
could be persuaded to loose him; a faithful 
dog, she thought, would guard his master's 
goods without being chained. Her mother 
observed, that it would be useless to talk 
sentiment to an English waggoner. Lucy 
wished that she had some money, that she 
might give it to buy this dog from his mas^ 
ter, and set him free. Her mother told 
her, that even supposing she could buy this 
dog, the man would get another, and this 
dog would not perhaps be better off, as he 
might not find any body to feed him, V You 
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know, my dear Lucy, we could not take 
him with us« What should we do for the 
next dog we meet under the next Waggon? " 

Lucy saw the impossibility of freeing 
them all, and sighed. Her mother was glad 
to see that she had such humane feelings 
for animals, but said, ^^ there is much we 
must bear to see in this life, that we cs^mot 
remedy; all we can do is, to take as good 
<Me as possible of those creatures of which 
we have the charge." 
. Lucy blushed: ^' I will take care not to 
&rget to give poor Dash wat^r when I have 
him again, mammcu I recollectone day — " 

Here she was interrupted by Harry, ex^ 
claiming, ^^ Father! pray look out of the 
window this instant! Do you see that 
streak of black powder in the track of the 
waggon, papa? I saw it dribbling from a 
barrel. Is it not gunpowder? May I get 
out and look?" 

He spoke as fast as he could utter the 
words, and hiis father instantly called to 
the i¥$^;goner, stopped the carriage, and 
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jumped oiit, Hai^y following him. It was 
gunpowder. They rail after the waggoner, 
who either did not hear, or would not stop. 
When they overtook him, and showed him 
the gunpowder running out of the barrel, 
he, being a sulky fellow, was very angry 
with the barrel, and with the man who 
packed it, and with the man to whom 
it i\fBs going, and with every body but 
himself. He had no clear idea of the 
danger he had run, till Harry's father told 
him, that he had some years befoi*e known 
a waggon to have been blown to pieces, and 
men and hohtes killed, by just such an ac- 
cidait. Some gunpowder had been shaken 
out of a barrel in ihe waggon, and had 
taken fire, as it is supposed, from a spark 
struck from a flint in the road. This com- 
municating with the gunpowder had blown 
up the whole. The waggoner scarcely 
credited the story, till he heard the name 
of the hill down which the waggon had 
been going, and then, as Harry observed, 
without any further question, he believed 
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it to be tame. So it is, that ignorant peo- 
ple believe or disbelieve, without any rea- 
sonable grounds. They staid to see the 
barrel well packed, and safely stowed. 
Some of the passengers, who were sitting 
within the canvas roof of the waggon, a^d 
who had looked out and listened, now ex- 
pressed much gratitude, and said they 
might have lost their lives but for this 
timely discovery of danger. The waggoner 
then grew wanner in his thanks, and, as he 
was repacking the barrel^ said in his So- 
mersetshire tone to Harry, 

" Master, you've done uz a mortal good 
turn, I finds, and if zo be it was in my power 
to give you a lift any ways, I'd not be 
behind, you'd zee ; but the likes of I can 
<io little for the likes of you gem'men." 

Horry thanked him ; he wanted nothing 
he said, but he was glad that he and his 
wa^on were safe, 

" How well it was, father," said Harry, 
as they walked back together to the carri- 
age, ^^ that I saw the gunpowder running 
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oot, find recollected what you had told me^ 
about the blowing up of the waggon." 

"Yes," said his father, " you see how 
.useful it is to observe what passes before 
your eyes, and to recollect what you know 
at the right time." 

- When Lucy heard what had passed, 
after rejoicing that waggon and waggoner 
were safe, she regretted, that when the man 
offered to do Harry a good turn, he had not 
said a word for the dog. 

" I forgot the dog," cried Harry. " Fa- 
ther, tvill you stay for me three minutes? 
I will run and speak for the dog." 

His father smiled, and back he ran. 
What he said, pr in what words the wag- 
goner replied, we cannot tell, for Harry 
never could remember, eitJier the words he 
used, or those said to him ; but the result 
Was, as he informed Lucy, that the dog 
Lion was unchained, that the waggoner 
promised that Lion should have liberty to 
run after him by day, ^nd that he should 
be chained only by night. 



131 

Lucy was proud of her brother's shai^ of 
this affiur, and, as was ever her custom when 
she was happy, she went on talking of 
:eveiy thing she could think of, and of all 
that she saw upon the road: while Harry, 
according to his custom, when he was well 
pleased with himself and particularly hap<- 
py, was quite silent. After Lucy had ex- 
hausted evory thing she could say,^ she 
perceived Harry's silence. 

"What are you thinking of, Harry? are 
you still thinking of Lion and the wag- 
gona* ? " said she. 

^^ Not I, for there is nothing more' to be 
done about them," said Harry. " I am con- 
sidering what that very bright ihmg can be 
which I see out yonder, sparkling in the 
sunshine." 

^^ I see it," said Lucy, ^^ it looks like a 
monstrous diamond, twinkling between 
the trees. What is it, papa? look at 
it." 

Her father thought it was the r^ection 
of light from some weathercock, or polished 
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^obe on the top of a building. As they 
appit>ached nearer, tiiey saw it was from 
the glass roof of a cooservatoiy/' 

'^ Reflection of light! " said Lucy; ^^ what 
do you mean, papa, by th,e reflection of 
light? and what is the difference between 
reflection and refraction, of which I have 
heard?" 

Her father answered, ^* When tibe rays 
of light are thrown back from the surface 
of any polished substance on which they 
strike, for instance, from a polished piece 
of metal or of glass, they are said to be 
reflected. When the rays pass through any 
transparent body, and, in doing so, are 
turned from their direct conrse, they are 
said to be refracted, and this light is calltBd 
refracted light." 

" Do you recollect, Lucy," said Harry, 
'^ yesterday in the boat, you observed that 
the oar in the water looked as if it was 
broken? That was because you saw it 
through the water. Mr. Frankland told 
youAatwa.thee&ctofrefraotion.'' 
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^^ I remember/' said Lucy, ^^that he told 
me so, and that I did not miderstand at the 
time what he meant. I was ashamed to ask 
him more about it, and afterwards I forgot 
it; but you, Harry, can explain it to me, 
cannot you. 

^^ Indeed I cannot," said Harry. 

^' But, papa, will you be so good as to 
make us understand it?" 

^^ My dear, I cannot be so good as to 
make you understand it yet, till you have 
more knowledge: I am glad, however, 
Lucy, that you observed the appearance of 
the oar in the water, and that you wish to 
know the reason of what you saw. Seem* 
ingly slight observations of this sort lead to 
important discoveries." 

" Do they, indeed, papa," said Lucy. 

'^Yes; but often observations such as 
these, though they might lead to great dis- 
coveries, if pursued, remain hundreds of 
years useless, because people do not try to 
find out the reason of what they have seen. 
As long ago as the time of Aristotle, 
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which is above two thousand years, amdng 
other questions in his Works on natural 
history, he asks, why a stick appears 
bent when it is held obliquely in water? 
This question was never rightly answered, 
till about four hundred years afterwards by 
Ptolemy. The fame of several great phi- 
losophers, among the modems, rests upon 
their discoveries of the rules or laws for 
measuring that refraction of light, on which 
the appearance of the bent stick in water 
depends. And not till the time of our 
great Newton, was the whole satisfactorily 
explained, or all the knowledge obtained, 
to which it has led. He, by pursuing this 
and other seemingly slight observations, 
and by trying experiments carefully, to find 
out the cause of what he had observed, made 
his great discoveries of those properties 
and laws of light, which we call the laws 
of reflection and refraction. Even firom 
considering the colours on a soap bubble^ 
which many others had observed before 
him, but of which they had made no use, 



135 

he was led to some of the most important 
conclusions respecting vision and colours." 
But here all philosophical conversation 
ceased, interrupted by the sound of the horn 
of a mail coach. Harry and Lucy quickly 
darted their heads out of the window ; 
for though oftentimes seen, Lucy never 
willingly missed the passing of a coach, 
stage or mail. This was, as Harry guessed, 
the royal mail, with its giiard behind, the 
scarlet man with the gold-laced hat, blow- 
ing the authoritative trumpet to clear the 
road. Proud as a king on his throne, 
sat the many-caped, many-cravatted coach- 
man on his box, with his four fine horses 
even in hand, who kept on in full trot, 
regardless of the load behind — the whip 
idle in the master s hand, except that once 
he flung out the long lash with a light 
touch, to remind one careless horse, that he 
must draw fairly, and to bring him into 
true trotting time. As they passed, Lucy 
admired the horses much, but the harness 
more. 
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" Nice !" said she, " and nicer than any 
gentleman's harness. Bright brass rings- 
standing upon the horses' foreheads, with 
twinkling gimmals glittering in the sun." 

Regardless of the harness and the twink- 
ling gimmals, Harry had eyes only for the 
horses. 

"What fine creatures! and how they 
go! Oh, father! look! how they turn the 
comer," cried Harry, leaning out of the 
carriage, to watch them till they were quite 
out of sight. 

The road for the rest of this stage was, 
as Lucy observed, a stupid straight line : 
she. could find nothing to do, but tp count 
the carriages they met, in the last five 
miles. Her father told her, that on the 
Bath road he had once met eleven stage 
coaches in five miles. But on this road, 
she met, in five miles, only one heavy 
laden waggon, and twelve coal carts. 
Harry wondered that she continued still 
looking out of the window, when there 
was nothing to be seen but coal carts: 
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she said, sbe had a season for this, and 
he left her to take her own time to tell 
it| whioh did not happen this stage. 



*^ Harry ! do you remember, that the 
old gentleman told us last night," said 
Lucy, ^* that we should be surprmd^ be- 
fore this day's journey should be over ? " 

" So he did," said Harry ; " but I have 
been so happy all day, that I never 
thought of it till this miimt^," 

"I have been very happy too," said 
Lucy, " but I have thought of it some- 
times. And now that dinner is over, and 
that evening is coming on, it is time to 
think about it, I wonder, Harry, what it 
* can be," 
. Lucy Was standing in the parlour of 
the inn, where they had dined, and she 
looked all round the room, and then out 
of the .window, as she spoke. 

'^ There is nothing surprising hei^ I 
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mn sure," said she. ^' But I lieard papa 
order, that the horses should not be put 
to yet,, not for two hours. What can be 
the reason of that, Harry?" 

" We are to walk through some park, 
near this town, I believe," said Harry, 
;" and the carrii^ is to meet us at the 
farthest gate, and we are to see some 
h.ouse, Come ! Come Lucy ! Pap?t is 
calling to us to follow him," 

Lucy followed with great alacrity, cer- 
taia that they were now going to be sur- 
prised. But they walked up an avenue 
of beech trees, and reached the house 
without meeting with any thii^ surpris- 
ing;^ and Lucy was disappointed, .when 
she found that her father and mother 
came to this house only, to look at some 
pictures. Neither Harry nor Lucy had 
yet any taste for pictures, and their mo- 
ther therefore advised them to divert 
themselves by ruiining about the plea- 
sure grounds, ifhich amusement they 
weve permitted fbo enjoy, upon her answer- 
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ing for them, that they would not touch 
any of the flowers or shmbs. First they 
went through all the flower gardens, then 
through the park, and by the river side, and 
yp again through a wood on the banks, till 
the red light of sun-set, which they saw on 
the stems of the trees, warned them to return 
fix)m whence they came. They were afraid 
of being too late, and of keeping their father 
and mother waiting ; but luckily they met 
the wood-ranger going home from his 
work, and he showed them ^ path, . which 
took them the shortest way to the house. 
Instead of being too late, they found that 
they need not have run so fast, for their 
father and mother had not yet finished 
looking at the pictures. 

^^ Let us sit down then, and cool our*^ 
selves quietly," said Lucy. ** Harry, only 
think of papa and mamma having been all 
this long time, looking at pictures ! How 
tired I should have been, if I had been 
standing all this while, with my neck bent 
back, staring up at them. Harry, do you 
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think, that when we grow up, and set out 
upon our travels, that we shall ever be so 
fond of pictures as to stand looking at 
them so long?" 

^^ Perhaps we raay,^ said Hany, 
'^ though we do not care about them now 4 
I remember some time ago, I neicer 
thought of looking at prints, except of 
machines ; but ever since the day I saw 
the prints in Don Quixote, I have grown 
fond of them." 

'^ Yes ; and how happy we were toge- 
ther," said Lucy, " looking over the prints 
in P3me's Microcosm." 

" True, I forgot them," said Harry. " I 
always liked those, because they are so 
like things and people we see every 
day." 

^' And the prints in the Arabian tales," 
said Lucy, ^^ though they are not like 
things we see eveiy day, or any day, or 
that we can ever see in reality, you like 
those, do not. you, Harry ? " 

" I do," said Harry, " some of them," 



141 

" Some of them/' repeated Lucy. " Very 
right, so do I. Those that are like my ideas 
of what the sultans, and viziers, and Fati- 
mas, and their turbans, and Coge Hassans 
might be. But some others I do not 
like, such $ls Aladdin s genius of the lamp, 
and the African magician, because they do 
pot come up to my imagination of them. 
Harry, do describe to me your image of 
the African magician." 

It was a difficult task, and Harry was 
glad to be relieved from it, by his father s 
calling to him, to desire he would see if 
the carriage was come to the park-gate. 
It was th^e waiting, and by the time they 
got intQ it, the sun was set, and it was 
growing dusk. By the time that they 
reached the end of the next stage, and had 
drank tea, it was quite dark. They were, 
however, to go on another stage this night. 
Lucy, who did not much like travelling 
in the dark, observed, as hep mother was 
getting into the carriage, that the coaidi 
lamps were not lighted. 
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** Never mind, my dear/' said her father, 
^^ we shall have light enough soon." 

^' Soon ! Oh no, papa, beting your 
pardon," cried Lucy, " there will be no 
moonlight these two hours* I can show 
you when the moon will rise, by my new 
pocket-book, papa." 

*5 Very likely, my dear," said her father ; 
<^ but, Lucy, do not stand talking on the 
step of the carriage." 

At the moment when her father was 
giving her this advice, one of the horses 
was startled by a light, and, giving a sud- 
den jerk to the carriage, Lucy was thrown 
from the step backward, and must have 
fallen under the wheel, but that her fa- 
ther caught her in his arms, and set her 
upright again. Into the carriage she 
went directly, and while yet trembling 
with the fright, her father repeated his 
advice.^ 

" While you live, child, never again 
stand in that mamier on the step of a car- 
riage, without holding by something. I 
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assure you, that you put yourself into mubh 
greater danger at that moment than any 
you are likely to meet with from the dark- 
ness of this night" 

Lucy hoped that her father did not think 
that she was a coward, and after some mi- 
nutes' silent submission, she expressed this 
hope, and began to defend her character for 
courage, by reminding Harry of all the in- 
stances she could recollect of her never 
having been afraid in a carriage. Harry 
said nothing. ^' I cannot see your iace, 
Harry. I hope you are agreeing with 
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me. 

^'No, I am laughing ; for I think you are 
a little afraid at this minute. I feel you 
squeezing close to me, because we are 
going down the hill." 

^^ Think, and talk, then, of something 
else," said her mother ; '^ and • do not tell 
Lucy she is a coward, or you will make her 
one. Lucy, my dear, there is no danger ; 
but if there were ever so much, you cannot 
alter it." 



144 

^' No, mamma ; only I wish he / would 
not go quite so fast," said Lucy. ** Would 
you speak to him?" 

^^ No, I camiot teach the postillion to 
drive ; can you, Lucy ?** 

^^ No, indeed, mamma," said Lucy, 
laughing, or trying to laugh. 

*^ Then we had better let him follow his 
own business, which he understands, and 
which we do not." 

" Very well, mamma; Ilqiow you are 
right, and that there is no danger now. 
We are down the hill, I feel, kad it is all 
over nicely. But, mamma, suppose there 
was danger, and that the horses were 
really what fs called running away, what 
would you do?" 

''Sit still. The only thing which 
would not inci^^ase my danger," answered 
her mother. 

'' Could not you get out, mamma ?" said 
Lucy. 

'fl cQuld, pierhaps, but I would not at 
tempt it; because 1 know it is the most har 
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fianli>U8 thin^ that coidd be doiie,'*«aid W 
mother. 

« Yes,'' said Lucy's feither, " I believe 
tkat more )meR have b^w lost, and mbte 
limbs broken, by persons attenqf)ting to get 
ottt of carttages when korses wete Msduaing 
away, than ever were lost by overturns. 
AU who have had e3q)erience <}an tell you, 
that the best tking you ctoi do is to stay 
quietly in the carris^ till the hordes stop, 
or are stopped. If you make aiiy noise, or 
screMQ, or cai} to the person who is driving, 
you endanger yourself more, bec^uise you 
distract his attention, and y^du may be sure 
that he is doing the best he can, be- 
cause he is probably aiS'fMid of his life as 
you are of yours. And as to driving, pro- 
babiy /n> best is bettcA* than fftmr b^t'* 

** Certainly, papa ; but j/*— *' said Lucy^ 
and there she paused; 

"Iftifhat?* 

^^ I am not sure whether it is right to 
say it, paipa; btitl havt3 h^tfifd, &at eoach- 
men and postillions are sometimes dnfiik, 
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find if he was drunk, he would not know 
how to drive." 

^^ And do you think that his being 
drunk would make you know how to 
drive ? " said her father. 

Lucy laughed again, because Harry 
jiaughed. 

^^ But, papa, I should know better than 
he did, if he had lost all sense." 

" True ; but I would not advise you, as 
a little girl, or even if you were a woman 
I should not advise you, to attempt to di- 
rect or argue with a drunken man; for, 
besides the danger of his giving some rude 
answer, either the coachman Fould be 
too drunk to understand any thing, or he 
would not; as long as he could under- 
stand any thing, it is probable he would 
understand what he habitually knows best, 
how to drive. If he be so far intoxicated 
as not to know how to do that, he would be 
still less able to comprehend your reasons or 
directipns, supposing them to be ever so 
good/' 
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** Very true," said Lucy. She deckred 
that she never should think of talking to a 
druiiken coachman or postillion, but she 
hoped that she never should be driven by 
one. 

In which hope her mother joined her. 
" Lucy, my dear," said she, '* when I was 
young I was afraid in a carriage, and I will 
tell you how I was cured." 

" How, mamma?" 

^* I was cured of my fear for myself by 
a greater fear for another person. I used 
to be sent out airing with a lady, who had 
lost the use of her limbs, and I was so 
much afraid for her, that it took my atten- 
tion away from myself She was very 
cowardly ; I was taken up in quieting her 
apprehensions ; and I saw, that nine times 
in ten, when she was alarmed, there was no 
cause for fear. This encouraged me the 
next time, and so on : besides the feeliii^, 
that if there were apy danger I must act 
for her, was a motive to me to keep my 
senses and presence of muxdr 
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"^ As to that Iwt," said Lmjr, ''I 
tt least I fear, timt It mmld bave kad a 
contraiy effect upon me, and tiiat I Aoidd 
have been ten tnaes mote afiraid wiA the 
helpless person in the carriage." 

"" No," said Harry, '' i t^isk I should 
hare felt as thy mother did/' 

"^ What Stops IIS? What is the matter," 
said Lucy. 

^^ Matter ! nothing in tibe world, my 
dear," said Harry, laughii^. " Only we 
are stopping till the tumpil» gate is opened, 
and till this old man, with a lantern, has 
fumbled the key into the lock." 

Lncy jomed in his laugh, and said, af- 
terwards, ^^ LaugUng is very good for 
curing people of being afraid ibolbhly ; for 
when you laugh, Harry, I know that thcore 
is no danger, or ymx could not be so 
meny. And now^— it is very extraordi- 
.nary-^but I am no more afiraid than you 
are, Harry. I will prove it to you. I will 
think of any thing you please. I ^an cap 
verses with you, if you will." 
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" No) thaok you, not yet I do not know 
enough to cap with you yet, my dear. The 
Ji^le that I know is from Shakapeare, and 
that is blank verse, which will not do fot 
cupping." 

^^ But it will do for repeating^" said 
Xuoy ; ** aad I wish you would repeat some 
of the <|wrB^ of Br\|tusand Cafisius> which 
we read together/' 

" I will try/' sirtd Hany ; " where shall 
I begin?" 

" Begin," said I^ucy^ '* with Brutus's 
speech." 

^^ What I shall one of us, 
That struck the foremost man of all this world, 
But for supporting robbers, shall we now 
Contaminate our fingers with base bribes ?" 

Hany repeated this as if he liked it, and 
went on through all Brutus's part of the 
quarrel. He said he could not forget any 
of this^ because he felt it He admired 
Brutus, and lAicy pitied Caasius. His mo-i* 
ihat ohservad, Ihaihe liked drajnatic po^^ 
better dian descripkiire. Lucy) however. 



bought some descriptive poetry was bedu* 
tiful, and repeated to him the description of 
Queai Mab and her chariot of the hazel 
fiut, made by the joiner squirrel, " time 
out of mind the fairies' coachmaker." This 
Harry liked well. Also some of the fairies 
in the " Midsummmer Night's Dream,** 
who ^^ light their tapers at the fiery 
glow- worms' eyes." And Harry admired 
Ariel in the '^Tempest," whose business 

It IS — 

' ' ** To tread the ooze of the salt deep $ 

To ran upon the sharp wind of the north ^ 

To dive into the fire, or ride on the curled clouds, 

Or put a girdle round the earth in forty minutes." 

And he could conceive delicate Ariel's 
pleasure in killing the canker in the rose 
huAsy flying on the bat's back, or lying in a 
cowslip's bell. But for Pope's elegant Ariel, 
and the ^^ fifty chosen nymphs of special 
note" he cared but little. He well knew 
that his mother admired them, but he was 
too sturdily honest to affect admiration which 
he did not feel. He thought it was his fault 
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His mother told him, that perhaps he would 
like them hereafter, and that in the mean^ 
while he need not despair of his own taste 
for poetry. 

Harry observed how much more easy he 
found it to learn lines which he under- 
stood, than to get by heart lists of names. 
He said, that he recollected having read in 
Baron Trenck^s Life, that when the King of 
Prussia wanted to tiy Trenck's memory, he 
gave him to learn by rote a list of fifty 
strange names of soldiers in a regiments 
Trenck learned them quickly. 

^M am glad," said Harry, ^^ that I was 
not in his place, for his majesty would 
have thought me quite a dunce, and would 
have decided that I had no memory. It is 
much more difficult to learn nonsense than 
sense," continued H^urry : ^^ there is some- ^ 
thing in sense to help one out." 

" Unless it be- droll nonsense," said 
Lucy ; " but when it is droll, the diversion 
helps me to remember." 

Harry doubted even this. 
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Tlieir father md he would, if ihty liked 
it, try the experim^t, by repeating fi^r 
tlMm some ^enteocea of droU noiiseitse, 
which were put together by Mr, Foote, a 
humofous writeri for the pvupose of tiy- 
i^ the memory of a man, who boasted that 
he could learn any thing by rote, on once 
hear»g it, 

^^ Oh ! do kt w hear it," cried Lucy ; 
*^ and try us," 

'' Let ua hear it/' fiaid Hany ; ^^ but 
I am sure. I shall n<rt be aUe to leam 
it." 

^^ It wiU be no great loss if you do not," 
said his fisither. 

^' Now, Lucy, pray sit stUl and listen," 
•aid Harry. 

But Harry's power of attention, whidi 
he had prepared InnHMlf to esi^ to the 
utmost, was . set completely at defiance, 
when his fatber, as hst as he could utter 
die words, repeated the following nonsense, 
abruptiy beginning with- 

*' So she went into Ihe garden to oil a enbWtge 
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leafy tomafcew yple gki; lad at $bt MSietiait • 
great she-bear coming up tke street, pops its hea4 
into the shop. * What ! no soap ?' So he died, and 
she rerjr imprvdently married the barber ; and there 
wcM present the Pieii^ieB) and the JobHUes, woi 
tlM fiarfiitiest luid |lhe grand FanJHBdnim hlmecift 
with the little rouqd button at tflf» ; and they all 
feu to playing the game of catch as catch can, 
till the g^powder ran out at the heels of their 
boots." 

" Giinpowdear at the heels of llieir boots ! 
horrible nonsense 1 " cried Hany ; while 
Lucy, roUii^ with k^ght^ , and laughing 
the more at Harry's indignftti^ni only 
wished it was not dadc, that she might see 
his face, 

'* Welly ctm either of you remember or 
repeat any of this ?" said their mother. 

Lucy said^ tiiat if it had not been for 
the grand Paiyandrum, she was almost^ure 
she should have been able to say it ; but 
she was so much su]|>rised by meeti^ the 
grand Pai^ndrum himself agaiui and so 
diverted by his little round button at tc^, 
thut she could think of nothing e)se ; be- 

h5 
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sides, laughing Hindered her from hearing 
the names of all the company who were 
present at the barber's marriage : but she 
perfectly well remembered the Picnin- 
nies ; and she knew why she did, because 
their name was something like pkcanini ; 
knd this word had been fixed in her head 
by a droll anecdote she had heard of a 
negro boy, who, when he was to tell his 
master that Mr. Gosling had called upon 
him one morning, and could not recollect 
his name, said he knew the gentleman wIelS 
laL Mr. Gaase-piccaninV 

" So you see, Lucy," said her father, 
" that even with you, who seem to be your- 
self one of the numerous family of the Pic- 
caninies, or of the Goose-piccaninies, there is 
always some connection of ideas, or sounds, 
which helps to fix even nonsense in th^ 
inemory." 

" Papa, will you be so very good as to 
repeat it once more. Now, Harry, once 
more let us try." 

^' I would rather learn a Greek verb,** 
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&aid Harry. ^^ Tkere is some sense in that 
Papa, could you repeat one ? '^ 

*^ I couldy son, but I will not now/' said 
his faAer; *^ let your sister divert herself 
with the grand Panjandrum, aind do not 
be too ^rand yourself, Harry. It is sweet 
to talk nonsense in Season. Always sense 
would make Jack a dull boy*." 

The grand Panjandrum was repeated 
once more ; and this time Harry did his 
best, and remembered what she went into 
the garden to cut, for an apple pie; and 
he mastered the great she-bear, and the 
no soap, but for want of knowing who 
died, he never got cleveirly to the marriage 
with the barber. But Lucy, less troubled 
concerning the nominative case, went on 
merrily, ^* and she very imprudently mar- 
ried the barber." But just as Lucy was 
triumphantly naming the company present 

* Future commeataiors will obserye, that this al- 
ludes to the ancient British adage, 
** All work and no play makes Jack a dull boy, 
All play and no work makes Jack a mere toy," 
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nui,hMd got to the JoUiUtts, Hanry, wliose 
attention was . not so wlioUjr at>8orbed, at 
to have no ^ejei for outward natare, ex- 
claimed-^ 

'' Father ! &ther ! — Look ! look ! out 
of this window. A fire I a fiie 1 a terrible 
fire it must be. The whole sky yonder 
red with it". 

^^ Terrible 1" said. laicyi loo]iing out. 
'^ It must be a town on fire/' 

^^ Father ! " repeated Hariyj much asto- 
nished by his /bther's silence^ and compo* 
sure, " do not you see it?" 

** I do/' said his father, '^ but it is not a 
town oa fire. You will see what it is ]»re- 

smtly/' 

A dead siience ^awied, sjid the grand 
Panjandrum was forjgotten, as though hie 
had never existed. They drov^ on, Harry 
stvetchiog'out of one window^ and Lucy 
leaning out of the other, while her mo- 
ther held her fast, lest the door should 

open. 

" Hanyi what do you see ? I see fires, 
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flam^J-^great a/jpMks flying up against 
the sky. Now I gee? I do see, manimai 
a h(»]i9e burning — there, therei mmnma, 
at a distance, flamea coming out at Ihe 
top!" 

" On my side, I see flames coming out 
of the ground/' said Hany. 

Lucy rushed tumbling over to her bro* 
ther's side of the carriage, bidding him k>ok 
out at her house burning. 

^^ Fires indeed ! the whole country is on 
fire," ^id liucy. 

^^ I suppose they are burning the grass^ 
or a wood/' said Harry, endeavouring to 
r^^ain his wonted composure, and tottmke 
sepse of it ; '^ but certainly there is a house 
on fire, father ! flames red as blood burst-^ 
ing from the top I " 

'^ And we are coming nearer and nearer 
every instant," cried Lucy, ^* the rgaid, I see, 
is going through the middle of these fires ; 
Oh, father ! mother ! will ycm call to the 
man, he must be going, wrong/' 

^^ He is going quite right, my dear/' said 




her mother : ^^ keep yourself quiet, there is 
no danger, as you may see, by our not 
being alarmed, for you, or for ourselves/' * 

These words, calmly pronounced, tran* 
quillized Lucy, and Harry determined to 
wait the event, and not utter another word, 
whatever he might see. He was quite 
certain, by his father's composure, that 
there was no danger, either for themselves 
or for other people ; but this security left 
his mind more at liberty to feel curiosity, 
and very curious he was to know what was 
coming, how it would end, and| above all, 
bow it would be accounted for. 

They were driving now along a raised 
road) with fires on each side of them: 
flames seemed to burst from the ground' at 
intervals of a few yards. Their deep 
red colour and pointed shape appeared 
against the dark night, far and wide as the 
eye could reach. The fires near the road 
made it as light as day. 

*^ My father might well say we should 
have light enough," thought Harry. 
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" I wonder the horses are not frightened 
by the fires/' thought Lucy: she had been 
for some time breathing short, in dread 
every instant that the horses would start 
off the raised road, and overturn the 
earriage, or plunge and throw the man, 
or set off full gallop. When none of 
these things came to pass, and when 
she saw the postillion so inconceivably 
at his ease as to lean over, and pat his 
horses, and then to take off his hat, and 
tighten the band, and try it again and 
again on his head, till it fitted, Lucy began 
to breathe mord freely, and she observed 
how plainly they could see die man and 
horses, and the black shadow of the car- 
riage upon the road. 

Then exerting herself to find something 
to say, to show she was not afraid, she 
looked for the burning tower^ but it was 
concealed by a turn in the road, or it was 
confounded with other distant flames. 

^^ It is like the country of the fire-wor^ 
shippers in the Arabian tales,'' said she; 
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" and diere lliejr are,'^ poiiitiiig io a g^up 
offig^iUM. Sheaawbyt)iieofthdfiDeS|teaf«- 
eat the road) figures with pale faces, Iflce 
jq^ctres, tke Ugiutahiaing strongly on them. 
8btd could Me the man's bare aniiB, and 
his shovel, as he shoveUed up the bum* 
iog mass. '^And the boy standing by, 
and the w<mian with the child in htt 
arms, quite like a picture I have seen 
somewhere." 

^' But never anywhere," said Harry, 
^^ did yqu see such a real sight as this 
«*— all those lone fires for miles round, 
burning how, or for what, I oannot im* 
Define." 

^^ It is like the infernal regions ! is not 
it, Harry?" said Lucy. 

^' I never saw them^'' said Harry, '^ nor 
any thing like this ! it is very wonderful. 
What can the fires be for ? signal fires ? " 
No, thought Haary, there are too many, 
and on flat ground. 

^^ Signal fires are always on hiUs, are 
not they, fadier ? I see these fires near os 
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ve from little heaps or hiUocks of earth f 
hut whether they were artificial or na* 
tural, made by mea's hands, or thrown up 
by subterrapean fires, Harry could not 
divine. He wished to find out, he desired 
not to be told, and yet he almost despaired 
of^covering* 

'^ Father, I have read in some book of 
travels, of fircA that burst out of the ground, 
of themselves. And I have heard, of 
some lake of pitchy or some -~ what do you 
call it?" 

'^ Bitumen, do you mean ?'' 

^^ The very thing I wanted ; father, are 
these fires of that sort, from bitumen, or 
do they burst out of the gromid of them* 
selves?" 

^' Not exactly either/' said his father, 
but those are both good guesses." 

" The fiery tower s^ain, brother ! " cried 
Lucy. They came near enough to it now, 
to see its dark fonuy and even to hear the 
roaring of the fire. The body of flame un* 
diminished, undiminishing, kept spouting 
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die tap €f die biftck t0iia;Uoini 
fio W die wind, oobo^ neurov 
iL Wkm die nittd faroi^glii them 
to die odKT side of d^ tower, dwj smw an 
cftm nd aidi i»dciiifthj wliidi seoned 
to be fiOed wdk m Asfpmg bed of fire. 

fivrf bid often seen m lime-kUn bom- 
inr ii d^ n%bL '' It is a lime Idln, I do 
bdkii^ Qnl]^<)f m difoent shape finHDa wbat 
Iba^sea.' 

^'No." mid hk hiker; ""hot diat is a 



** Then it is a fimndeiy ! I have it now. 
I vamember die picture in die Cyck^Media. 
It is a foandery (or melting iron or l»aas. 
Now I begin to understand it all." 

** And there are others of the same sort,'' 
said Lucy, ^^ coming in view. And what 
is that black shadowy form moving up 
and down regularly, and continually, like 
the outline of a steam engine V 

*' Like the great beam. It is a steam 
engine," cried Harry. " I see others, 
lliere they are, going on all night long^ 
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their duty, by themselves^ and of them- 
selves ; how very — '* 

** Sublime/' said Lucy. 

His father told Harry, that he was quite 
right in supposing that these were foun- 
deries. As to the fires, he said, most of 
them were low ridges of coal, which were 
burning into coke, for the use of the forges. 
The process was very simple. After the 
coals were set on fire, a iman was em- 
ployed to cover them with ashes^ through 
which the smoke could escape, till they 
were sufficiently burned. Coke, he told 
them, gave out a more steady and intense 
heat after the gas and smoke were driven 
off. Some of the fires, he added, might 
perhaps proceed from the refuse small 
coal, which were known occasionally to ig- 
nite spontaneously, and were suffered to 
bum, as there was no danger of their doing 
any mischief in this waste land. 

When this explanation was given, Lucy's 
interest a little diminished, with the mys* 
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t&ry; bi«t Harry's incfeased when he cqo»u 
dered th^ waQderful reality. 

^^ I shall like to see this caui^ by day 
light," said Harry ; ^* and to learn what 
those uumbers of steam ei^oes are doing." 

^^ That must be for to*morrow," said his 
father. 



^itmrir^m'^mr'^t' 



When they visited tbe fiery moor by day*^ 
li^t) they saw only a black dreazy WMtSj 
with half bumiag, half smothering heaps of 
dross^ coaly and cinders* Clouds tf smoke 
of all colours^ whit^^ jrellow, and bia«k» 
fk^mthecliiiBikeysof fouad«m« and forges 
dttkeningthe air; the prospect they coidd 
not see, for there was none. It was a dead 
iat, the atmosphere laden with the smell of 
coal end smoke. The grass, die hedges, 
the farees, all bbtckened. The- hands and 
faces of every man, woman, BXid child they 
met, begrimed with sootl The very sheep 
black^ed! not a konb evien with a lock of 
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white vrool, or a clean face. Lucj saad, 
that it was the most frightful country Aa 
had ever beheld. Hany acknowledged, 
that tiiere was nothing beautiful here to be 
seen; but it was wonderful, it was a s&rt of 
iublime. He could not help feelkig a great 
respect for the place, whea^e steam engmes 
seemed to abound, asid, in tnulii, to have dae 
world almost to themselves. These la* 
boured continually, in vast and various 
works, blowing the huge bellows of the 
furnaces of smelting houses, forges, and 
founderies, raising tuns of water each mi<- 
nute, to drain the depths of the coal mines. 
The strokes of the beams of the steam en- 
gines were heard at regular mtervals, and 
the sound of ^ blast of tlie furnaces at a 
i^istance. As they approached the foun- 
deries the noises grewlouder and louder, till, 
as &ey entered the buildings, the raaring of 
the draft was tremendous. Lucy, iavohm- 
tarily holding her breath, looked up to hear 
fMher ; she saw his lips move, but she c<»ild 
n6t hear what he said. She held last by 
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his hand, and stood still. She saw an im« 
mense furnace, full, as she thought, of liquid 
fire, but it was red-hot liquid metal. One 
man with brawny arms, bare up to the 
shoulders, and a face shining with perspi* 
ration, was carrying this fiery liquid in a 
large ladle. Another poured it out into 
moulds of sand. Some men with white 
caps on their heads, and pale fire*lighted 
visages, were hurrying to and fro, canying^ 
in long-handled tongs, masses of red-hot 
metal. Others, seen in ^he forge at a dis- 
tance, were dragging out red-hot 'bars, 
while two were standing with huge ham- 
mers raised, waiting the moment to give 
their alternate blows. Lucy tried to make 
Harry understand, that she thought the 
men were like Cyclops; but she could not 
make him hear the words. In this place, 
it seemed in vain for human creatures to 
attempt to make use of their voices. Here 
wind and fire, the hammer, the bellows, the 
machinery^ seemed to engross the privi- 
lege of being heard. The meq went on 
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with their business in silence, only making 
signs when they wanted you to stand out 
of the way. 

While they were seeing the foundery, 
they were met by Mr. Watson, the master 
of the works, to whom Harry's father had 
a letter of introduction. He apologized 
for not having been able to attend them 
himself. But now, he said, he was at 
leisure for some hours. He hospitably 
invited them to his house, which was at a 
little distance. There he introduced them 
to his wife and sisters. Lucy, and her 
mother staid with these ladies, while Mr. 
Watson took Harry and his father to see 
his colliery. They were one by one to be 
let down in a bucket into the shaft of the 
coal mine, which was like a deep well. 
Mr. Watson turning his eyes upon Harry, 
asked his father if the boy would be afraid 
to go down. Harry, colouring highly, 
answered for himself, '^ No, sir, I am not 
afraid to go wherever my father goes." 

His father went down first with one of 
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the colliers in tne bucket, it was let down 
bry the rope from a steMci engine. In a few 
lands Harry lost sight of him, and soon 
the bucket reappeared with only the collier 
in it. 

" Now you may go down or not, just as 
you will," said Mr. Watson. 
I will go down," said Harry. 
Then do not be in a hurry. Let me 
put you into the bucket." 

He took him by the arm, and lifted him 
in, and the collier bid him be quite still, 
and he was so. The bucket was let down, 
and it grew darker and darker as they de- 
scended, tin at last he could see only a little 
speck at the opening at top, like a star of 
light. He could but just distinguish the 
man's hand and arm, like a shadow, as he 
pushed against the sides of the shaft, to keep 
the bucket from striking. They landed safely 
at the bottom, where there was lamp-light, 
and Harry sprung out of the bucket, 
with 4kce assistance of his fatber'id hand, 
and Im was very glad that be bad had the 
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courage to go down. As soon as Mr. Wat- 
Bon had descended and joined them, 
he took them through the galleries and 
passages of the coal mines, and showed 
Hany. where and how the men were at 
work. Harry was surprised to see the 
numbers of workmen, and of carriages that 
were conveying the coal. And' here he 
had the pleasure of seeing what he had 
long wished for, the maimer in which a 
steam engme was employed in pumping 
out the water that collects in a mine. Be- 
fore steam engines had been brought into 
general use, the master told him, that it 
was the labour of years to do what is now 
.perhaps done in a few days, 

His father stopped to look at a kind 
of lamp, which has been used for some 
time in lighting mines ; and which, from 
its peculiar construction, is called the 
mfety lamp^ as it completely prevents 
the fatal accidents that formerly occurred 
from the explosion of inflammable vapours;^ 
when ignited by the unprotected flame" 
of a candle. Harry wished to under* 
stand it, but his father told him he would 
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explain it to him at a»atjber op|)ortumty 
that they xm^t wX, delay novf, for Mr. Wat- 
son's time wag. prQciqua; which Mr, Waf- 
son did not ^my* Howevier, he did i»pt 
huny them, he Qnlyi^okQ shortly^ pa3$^ 
<H3 quickly, and cMled to the m^Mi al; th^ 
windlass to " Let down*" ^They wei^ 
drawn up ia the aame mann^ by which 
ik&y had deaeepd^d^ and Harry wa3 glad 
to see the daylight again, though it dazzled 
him, and to feel the fresh air. Next they 
saw the iron rail roads, on which small 
carts, load^ with tool, we^e easily pushed 
along by one man, sometimes by od^ child 
guiding or following d^n^; and presently 
they came to what Mr. Wat30n called 
'^ the inclined plane." Hany saw two 
roads of railway, placed b^id^ ea.ch oth^ 
up and down a steep slope. . Cki one qf th^m 
there wene several empty coal carts linked 
together; ^md on the other, a cart loaded 
with coal, which, as it ran down the slope, 
dragged the ^npty carts up. This wa^ ef- 
fected by means of a chain, which was faps- 
tened by one end to the loaded cart, and 
by the other td the e^kpty carts, and which 
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passed round a large pulley at the top of the 
slope or inclined plane ; so that the loaded 
cart, deapcnding by its own weight on one 
road, made those on the other road ascend. 

.^^ Little man, you may take a ride up 
aad down if you will/' said Mt. Watson : 
'^safe enough, and I see you are no flincher, 
aiid not bred too damtily to sit in a coal 
cart, a slave to a coat or a jacket." 

Hariy jumped upon one of the empty 
carts. 

^^ Throw him a truss of that hay to 
sit on. There, hold fast ^ow for your life. 
Keep an eye on him. Up with you." 

And up he went, and from the top 
looked down upon his father, and for a 
mom^t he felt afraid to go back again, it 
looked so steep. A collier's boy, wlio was 
standing by grinning, told him he went " up 
and down the same way ever so many times 
a day, and no harm never." Hany said to 
himself, ^^ If it does not hurt others, why 
should it hurt me?" And thus, conquer^ 
ing his fear by his resason, be took his seat, 
and down he went. 

" Father," cried H^iny, ddL «K>on as he 
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had one leg out, of the cart, ^'I am glad 
Lucy was not with us^ She would have 
been frightened out of her wits at seeing 
me coming down,'* 

^* Look to yourself now, and take your 
other leg out of the cart," said Mr. Watson, 
" for we want the cart to go up again." 

" It was lucky I drew my leg out of the 
way in time, or I should have been thrown 
out of the cart along with that mountain of 
coal," said Harry. 

^^Yes, people must take care of their 
own legs and arms in these places," said 
Mr. Watson; ^^ and in all places it is no 
bad thing to do." 

Bluff and rough as he was, Hany 
liked Mr. Watson, who was very good- 
natured, and whenever he had time to 
think of the boy, pointed out what was 
worth his seeing; but once nearly threw 
him into a ditch, by swinging him too &r 
with one arm over a stile. At the next 
stile Harry said, 

"I would rather get over by myself, 
sir, if you please." 

^^ Do so if you can; and I see that you 
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can, so I need not trouble myself more 
about you.** 

It was dinner time when they reached 
Mr. Watson's house. Here they dined at 
an earlier hour than Hany and Lucy were 
used tO| but they were quite ready to tot; 
Harry especially, after all the exercise he 
had taken. The dinner was plentiful 
though plain, and there were creams and 
sweet things in abundance, for the master 
loved them, and his wife and sisters were . 
skilled in confectionary arts. As soon a 
the cloth was removed, Mr. Watson swal* 
lowed a glass of wine, and pushing the 
botde to his guests, rose from table, saying, 
*^ I must leave you now to take care of 
yourselves, I must go to my business." 

Harry jumped up directly, and followed 
him to the door. His mother called him 
back, saying, she was afraid he would be 
troublesome. ^* Mr. Watson did not ask you 
to go with him, did he?" 

" I did not think of the boy," said 
Mr. Watson, looking back from the door. 
^* I am going only to see my workmen paid 
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this Saturday evening; this would be no 
diversion to you, my boy, would it?" 

"Yes it would," said Harry, " if I should 
not be troubles<nn^>" he was going to say, 
but Mr. Watsou' weirt oo> 

" EoUow then, and welcome* You will 
n^t he wj tiKmble to me : I shall not tbiiik 
of you more than if yon were not with 
me." 

So mueh the better^ thought Harry, who 
liked to i»tand by, and see and he&r, with- 
out any body's minding him. Mr, Watson 
hastily swinging rouxid hisygreat cdat as he 
spoke, flung the flaps into Harry's eyes ; 
but Harry not minding that, ran ^fter him ; 
Mr^ Watson strode across the oourt 3raTd, and - 
up the office stairs, three steps at a time4 
The lOom was foU of men, whn mad« way 
diriectly for their midiSter, huk the crowd 
closed again before Hairry could pass. 
HoWe¥^, he squeez)^ in under the elbows 
of the great men, till he got to a corner 
beside the defek of the clerk, who was sit- 
ting with a great op^d book, and a bag of 
money b^re him. Harry knew he Wto 
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iK)t to interrupt, so he asked no questions, 
but got up on a tall mushroom-topped lea- 
ther stool, which stood beside the clerk's 
seat, and watched all that went on. He 
Was amused with the countenances of the 
men, who each in turn <^attie to the desk. 
He observed that Mr. Watson was in the 
first place very ex^ct to see that they were 
rightly paid. Once when there was some 
difficulty, with a deaf stupid old man, 
about the baldnce of his account, he 
looked into'the books himself, to see whe- 
ther the old man or the cleric was right ; 
and Harry, looking and listening, tried to 
learn what was meant by this balance of 
account. * Mr. Watson was better than his 
word, for he found time between the going 
away of one clads of wotkmen, and the 
coming of another, to explain it to Harry^ 
whom he saw porimg over the derk-s 
shoulder, and who onoe ventured to say, 
" Where is the balance XhaA he is talking 
of?" 

^^ Look heihy the whole mystery is this. 
Look at the top of these pagts, and of all 
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the pages in the book. D^ and C\f that 
is, Debtor and Creditor. Debtor on the 
left hand page; Creditor on the right 
hand page; All that this man owes to me 
is put on the Debtor, or left hand side of 
the book ; all that is due to him is to be 
put on the Creditor, or right hand side. 
Then add together all the sums, that be* 
long to the Debtor side, and all the sums 
that belong to the Creditor side, and seie 
which is the heaviest, or largest, and de- 
duct the least, or lightest sum from it i the 
difference, whatever it may be, is called 
the balance. You may consider an ac- 
count as a pair of scales, and the sums 
put on either side as weights : the 
two sides are at last to be made to 
balance each other, as the weights in the 
opposite scales. Now, for example, look 
here, at John Smith's account, Debtor 
side two pounds. Creditor side four 
pounds eight shillings ; you, my boy, may 
make out what the balance is, which I 
am to pay him. Write your answer down, 
when you know it. But take your head 
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out of my way. I must go on with my 
business." 

Harry wrote his answer with a pencil, 
and put it on the desk before Mr. Watson, 
but it was long before it was seen, or 
thought of. 

Two pounds eight shillings is the ba- 
lance due to John Smith." 

''Right," said Mr. Watson. ''The same 
method is observed in keeping all accounts ; 
the money paid by the person who keeps 
the account is put on the Debtor side, and 
the money received by him on the Creditor 
side." 

" Is that all?" said Harry. 

" All in simple accounts," said Mr. Wat- 
son. " But hook-ke^ngy though on the same 
principle, is much more complicated." 

Harry was interested in listening to what 
was said to the people : Mr. Watson in- 
quired how they were going on at home, 
and they told him all about their wants, 
and their hopes, and their fears. 

Several of the workmen left part of 
their money in his hands, to be put into 
the Savings bank. Harry understood 

i5 
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that by so doing the Inen obtaioed a pro^ 
vision for the time when they might be 
siok, or vamt grow cldi There was one 
slovenly mim in mgs, ill^tched: when 
he came up to foe paid, Mr. Watsoii 
looked displeased, and said, *^ What a 
diftme, Giles, to see you in such rags, 
when you earn so much 1 If you would 
put less of your moi^y into your cup, 
you would have more on your back." 

Harry understood what he meant, the 
ragged man walked away ashamed, while 
his companions laughed at him. Mr. Wat- 
son was steady as well as good-natured 
to the people. The industrious and frugal 
he encouraged, the idle and drunken he 
reproved, and he took pains to see that 
justice was done to them all. 



While Harry had been seeing these 
workmen paid, and learning what is 
meant by the balance of an account; 
Lucy had been learning something, 
equally interesting to her, concerning 
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i)uigar**pluins, and augaiM^andy : one of 
Mr. Watson's sisters was well informed 
both in the practice ataid tbeory of con- 
fectionary. As soon as Harry came in, 
Lucy ran to him^ to tell him what she 
was intent upon; and he was obliged, 
for the present, to keep his debtor and 
creditor accounts to himself. 

" Harry, my dear ! you know those 
litde, tiny augar^piums, which are no 
latger than the head of a minnikin pin." 

^^ I think I know the 8ugar«-piutns you 
mean," said Harry ; *^ but I do not know 
a minnikin pin, nor the stee of its head." 

" Then never raind," said Lucy ; " I 
forgot that you, -being a roan, couid not 
know minnikin pins as well as I do. But 
as to the sugar^plnms^ you saw some this 
very day at dinner on the top of thfe trifle." 

" I remember," said Harry. " WelU" 

" Well, my dear Hanry, you can have 
no idea what haid work it is to make 
those little comfits. Miss Watson was 
telling me how she made ginger si^iar; 
and afterwards I asked her, if she oould 
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tell . me, or show me, how those litde 
sugar-plums are made. She said, that 
she could not show me, for that she 
could not make them herself, not being 
ahle to bear the heat, in which they 
must be made. She told me, . that the 
pan in which they are boiled must be 
set over a great fire, and that the sugar 
of which they are made must be stirred 
continually in that heat A man with a 
long-handled shovel keeps stirring, stir- 
ring, stirring ; and sometimes strong men 
faint in doing this. 

Harry wondered, that some way of stir- 
xing the sugar in these pans by machinery 
had not been contrived, and he was go- 
ing to question Lucy farther upon die 
subject, but she was in a great hurry to 
go on to sugar-candy. 

" Harry, do you know how sugar- 
candy is made? I will tell you, for I 
have just learned. When sugar is dis- 
solved, it is poured into pots, across 
which sometimes thin rods, and some- 
times threads, at a little distance from 
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each other, axe stretched. These moulds, 
and the liquid sugar in them, must all 
be covered up, and kept in a great 
heat, for a certain time, and nobody must 
disturb them. They are placed in a 
room, which is one great stove ; care is 
taken that no wind should be admitted, 
for they say that the least disturbance 
spoils the whole, and prevents the sugar 
from forming into those regular-shaped 
crystals, which you have seen in sugar- 
candy. If the vessels are not disturbed, 
they form on the little rods I mentioned 
to you, or on the strings. I dare say you 
remember often finding strings in sugar- 
candy ; and now we understand the use of 
them." 

" But what do you mean by crystals?" 
said Harry. " Will you explain?" 

^^ I remember I once thought," said 
Lucy, '^ that crystals meant only bits of 
that white substance which looks like 
glass. But Miss Watson has explained 
to me, that there are crystals of various 
sorts and substances^ of sugar foi^ instance^ 
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and sugar-candy^ and of I do not knoMf^ 
how many kinds of salts ; in shorty o( m 
substances that can be crystallised : those 
were her wprds, as well as I can rem^sfn- 
ber.'' 

'' Very likely," said Harry ; '' but still 
I do not know exactly, what is meant by 
what you call crystallising." 

^^ Turning into crystals," said Lucy. 
^^What more would you have. Here is 
what they call a crystal of sugar-candy. 
Here are its regular sides: ciystald, you 
know^ have always regular sides, and a 
regular number of them. Look at it, and 
touch it, and taste it if you will." 

Harry looked, and touched, and tasted ; 
but still not quite satisfied, he said, ^' I 
want to know, what difference there is 
in things, before and after what you call 
crystallisation/' 

"The difference in this thing is vciy 
j^ain," said Lucy. " Before it was crys- 
tallised it was syrup, that is, sugar and 
water; and now you see it has become 
soKd." 
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^. V Very well, 90 far I uDderstand," said 
Harry, " but bow or wJbiy do fluids cff^ 
tallise?" 

Lucy did not Jkiiow, sk« coafessed, and 
was well satisfied to let tbe matter rest 
&ere for the present Some time after- 
Wards» she took notice of an ornament on 
the chimney-piece ; a small basket, which 
looked as if it were ooanposed of crystals 
of glass, or of white spar. 

Miss Watson told her, that it was not 
made either of glass, or s|)ar. ^' I miufe 
4t/' said she< 

^^ You made it ! How could you make 
it," said Lucy. " And of what is it 
made? It looks something like white 
sugar-candy ; perhaps it is made in the 
same way ; perhaps it is a sort of sugar«- 
eandy." 

" The taste would soon • decide that," 
said Harry. '* May I j«st try the experi- 
ment with the tip of my tongue." 

Miss Watson gave him leave to taste 
it ; but she warned him, that he might per- 
haps not like the taste. 
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" Then I guess what it is/* said Harry. 
After having applied the tip of his tongue 
to one of the crystals, he added, " By the 
taste, I am sure it is alum." 

It was alum. Lucy had seen large 
pieces of alum; but none large. enough 
to be hollowed out into a basket of such 
a size, and it would have been difficult 
to have carved it into*such regular shapes. 
She recurred to her first idea of the re- 
semblance to sugar-candy, and shfe conti- 
nued to think that it was made by the same 
means. Miss Watson told her, that she 
was so far right in her guess, that it was 
made in the same manner as sugar-candy^ 
that is, by crystallisation. She showed 
her the whole process, which is very sim- 
ple. In the first place, she put some 
water into an earthen pipkin, with as much 
alum as could be dissolved in that quan- 
tily of water. She boiled it till the alum 
was dissolved. By these means, she told 
Lucy that she had obtained a saturated 
solution of alum, that is, that as much of 
the alum had been dissolved as the water 
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could hold. Then Miss Watson took a 
little wicker basket, ood suspended it 
by its handle on a stick laid across the 

• 

mouth of the pipkin ; so that the basket, 
handle and all, were totally immersed in 
the dissolved alum. The basket did not 
touch the bottom of the pipkin. As it was 
very light, it would not have sunk in the 
water, had not a little weight been put 
into it. The whole was then covered with 
a coarse cotton cloth, and put aside in a 
cool placci where it was not likely to be 
disturbed. She advised Lucy to let it 
alone during a day and night, to give 
time for the crystallisation to go on slowly, 
80 as to form perfect crystals, which can 
be obtained only by the slow and regular 
evaporation of the water. 

There still seemed to be some difficulty 
in Lucy's mind, after she had heard this, 
and looking at Harry, she said, 

" I know what you are thinking of, 
Harry, and I am thinking of the same 
thing ; that I wish I knew exactly what 
i& meant by crystallisatim,*' 
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** Thai was' what I was thinking of/* said 
Haity, " and I wAs Ivifehing that I c(nild 
get at a book which we have at home, in 
which I know that there is an explana- 
^n of it." 

MisS Watson asked if the book was 
Conversations on Chemistry. 

" The very book! how quickly you 
guiBssed it. And you have it ! how very 
lucky ! " said Lticy, as Miss Watson took 
the book from her book-case. She found 
for Hairy the passage that he wanted. It 
begins with Bmily's saying, 

" £do not quite understand the meaning 
of the word cryst^tllisatiori^.*^ 

" That is exd;<5tly ^hat I felt/' said 
Harry. 

" And what I ought to hive feltj" said 
Lucy. " But I really did not know that 
I did not understand it, till you asked me 
to explain it, Harry, Now let us read 



on." 



After reading a few lines she came to 

* CoDversations on Chemistry, ?ol. i, p. 341 ; 
eighth editioD. 
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the tvord caloriCy and asked if caloric 
meant the same as hecit. 

** Not exactly," Miss Watson said ; " in 
this book the diflfetence is defined." 

She turned to atiother part of the book, 
^d showed Lucy the passage which de- 
fines the difference between heat and ca- 
loric*. The snbject was new to Lucy, 
and almost at every litie she wanted expla- 
nations. She stopped, and whispered to 
Harry, that she was not sure she knew 
what was meant by " the integral parti of 
a body.'' Miss Watson turned to the be- 
ginning of the volume, and showed her a 
perfectly clear explanation of integral 
parts f. 

"How well you know all this!" said 
Lucy. " You know where to find every 
thing in this book." 

Miss Watson said that was n6t sur- 
prising, for that she had read it more than 
once. ^ 

* Conversations on Chemistry, vol. i, p. 35 ; 
eighth edition, 
f Iliid. 1^. 9. 
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" The first time you read it did you find 
it difiicult?" said Lucy. 

No, she said, she had not found it diffi- 
cult, but very easy and clear. 

" Ah ! because you did not read it till 
ypu were grown lip, I suppose? "said Lucy. 

Miss Watson said that she did not think 
this was the reason, as. she had seen read* 
ers not older than Lucy understand it p&c^ 
fecily well. 

" It ig v6ry odd then,** said Lucy, 
!^ cDai 1 am obliged to stop, you see, two 
or three times, before I have read a single 
page, to ask the meaning of the words." 

^^ Because you have begun in the 
middle ; you have not read the book from 
the beginning," said Miss Watson ; ^^ or 
else you would have found all the terms 
explained as you went on." 

^' But even so, I am afraid I should 
have forgotten them,^' said Lucy, sighing. 
" You must have a very good memory to 
remember them all." 

MiBS Watson said, that besides having 
read the book from the beginning, she had 
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often looked back to the definitions of the 
words, and to the explanations, whenever 
she found herself not clear as to what was 
meant. 

The conversation afterwards turned upon 
different subjects, in ' which Lucy had no 
concern ; therefore she followed Harry, 
who took the Conversations on Chemistry 
to a comfortable nook in the room, where 
he could be quiet, and, after his slow but 
sure manner, he made himself understand 
thoroughly what he was reading. Lucy 
read more quickly, and when her mother 
and Miss Watson were passing by them, 
she caught hold of the skirt of her mo- 
ther's gown, and said, 

^' I understand this passage about crys- 
tallisation now, manmia, I think ; it is very 
clear." 

^^ I do not in the least doubt that it 
is very clear, my dear," said her mother, 
" but are you very clear ?" 

^^ Here, mamma, if you will just look at 
the book, at this passage, mamma, which 
begins, * Crystallisation is simply - 
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*' I do not want to read it, my dear,'- 
9aid her mother, " or tp hear, you read it, 
but tell me the sense of it in your own 
words." 

^^ But, 9)amma, though I do understand 
it," said Lucy, "you*lmow it is impossible 
that I cc^ld put it in such good words." 

" I am well awar/e of that, Lucy," said 
her mother ; '^ but ex{dain it in any words 
that will express what you mean ; thai 
you wUl be certain of what you know, or 
do npt know," 

^^ Well, mamma, in the 6irst place, sup- 
pose a body, that is, a substance — " 

*' What kind of a body ? what kind of 
a substance ?" said her mother. 

" It must be a fluid," said Lucy. " Yes, 
mamma, before it can be crystallised, it 
must be a fluid. Therefore begin by sup- 
posing a fluid. No, I believe, that first of 
aU, before it becomes fluid, the body should 
be a solid. Hey, Harry ? Which shall I 
teil mamma to suppose, a fluid or a 

solid?" 

" Settle it for yourself, Lucy, my dear," 



191 

fiiiid ber mother. ^^ It cannot depend upon 
what Harry thinks, but upon what really is 
the fiftct." 

" I recollect it all now, mamma," said 
I^ucy, after a short pause, ^^and I will begin 
again with a solid body, mamma; sup- 
pose a solid body, sugar, for instance, or 
alum, mamma, is dissolved, either by 
heat or by water ; and suppose that nmie 
of its original parts, that is die parts of 
which it was origiuaUy composed, are 
lost by being dissolved, but ouly aepa- 
rated, as lit were, by the water, or by the 
heat by which ihey are dissolved. Th«i, 
mamma, if you could again take away the 
heat, or the water, the original parts of the 
substance^ the alum, for instance, would 
come together again, and adhere, when 
what separated them is gone^ This is 
crystallisation. You may take^ away t&e 
heat by cooling it, and then the first parts 
come togethi^ agajtn in a solid form. Or 
you may evaporate the water, which se- 
parated the parts, by heat ; and then tbey 
will come together again, crystallised. 
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Whatever way you do it, whether by heat 
or cold, if it is not disturbed, but allowed 
to go into its regular forms, it is called 
crystallisation." 

" You have laboured through your ex- 
planation, Lucy, tolerably well," said her 
mother. 

" But there is one other thing more you 
should say, Lucy," said Harry. 

** Say it for me," said Lucy. 

^^ That different substances form into 
crystals of different shapes. Crystals of 
substances of different sorts, as I have just 
been learning," continued Harry, '^ have 
always a certain regular number of sides ; 
so that when you see the crystal, after 
counting the sides, you can tell of what 
it is composed ; or you can tell before- 
hand the number of sides and the shape of 
the crystals that will be formed from any 
known salt or substance, which you have 
dissolved, and left to crystallise." 

"For instance, alum," cried Lucy. "The 
alum which was dissolved in the hot water, 
luid which Miss Watson has left there to 
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crystallise, we know, will be in the same 
shaped crystals as these in this first 
basket. I will count, and tell you the 
number of sides." 

Harry said, he thought that Miss Watson 
could, if she pleased, tell the number of 
sides without counting them, and so she 
did. 

" How difficult it must be," said Lucy, 
" to g^t by heart, and to keep in the me- 
mory the number of sides which belong to 
all the different kinds of crystals ! " 

" You need not do that," said Miss 
Watson. " Lists of them are to be found 
in many books, to which you can refer 
when you want them." 

'^ But you knew alum without looking 
at any book," said Lucy. 

" Yes, because I had been accustomed 
to see its crystals," said Miss Watson. 
" As I told you before, many of the facts 
in chemistry or mineralogy, which it would 
be difficult to remember separately, or 
merely from having read or heard an ac- 

VOL. II. K 



cooAt of them, are easily fixed iH' li^ 
mmdf by trying experiments, and by con- 
aecting those feints with others. 

Miss Watson told Lucy that s^e had be- 
coiae partio^arLy fond of tbU study^ be- 
cause her father was a chemist, and she 
had often been ia his^ laboratory while he- 
was at work. " Unless I had seen Ihe^ 
aatual things, I should not have remem- 
b^r^dthe d^sfseriptions of them, ]^am sure,'* 
fmd she ; ^^ and besides, I was so muek 
interested io my father's experiments, and 
so curiQW to know whether they would 
turn, out an he had previously expected, 
lb$(t the wjbok was fixed in my memory. 
Unless I had had somebody with whose 
p^rsl|its I could sympathise^ and in whose 
discoveries I felt aa interest) I should 
Qoon have foargotten evea the Ktde I had 
l^am^d/' 

'* But does not it: make you happy?'* 

l4\icy asked.. 

, ^^ Are you, or are yon not happier than 
if yQu h^d 9ot this pursuit! '* said Hanry. 
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Miss Watson smiled at the eamestaefifi. 
with which they questioned her ; and an- 
swered, that she thought she waa much, 
happier for having this taste, and this ocr 
cupation. She said it never prevented her 
from doing other things, which were mom 
necessary. To this her brother added his. 
testimony. 

^' Her being something of a chemi^ has 
not spoiled her hand for being a good conr^ 
fectioner," said he. '^ On the contrary, it 
has improved it, for she knows the reasons, 
for what she is doing. All confectioners 
and cooks must be chemists, for so much, 
but they do not know the reasons why. 
they succeed one time, and fail anothei*. 
With' them it is all knack, and hap- hazard, 
or what we call practice, at best Now," 
continued Mr. Watson, ^^ here is an old 
receipt book, which belonged to the. great- 
grandmother of a noble family, famous in 
her day, no doubt, for her cakes, and pud- 
dings, and confectionaries, and cures 
for all manner of sprains, and aches, and 
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bruises : look at any of these, and you will 
see what nonsense half of them are. How 
many useless ingredients are put into the 
receipt, either on purpose to puzzle other 
people, or from ignorance, and a sort of su- 
perstitious belief, that there was a mystery 
in doing these things." , 

Harry and Lucy amused themselves by 
looking at some of these old receipts^ 
which, however, were hard to decipher, 
the ink being yellow, and the spelling pld 
and incorrect. 

The next day was Sunday. Harry and 
Lucy went with their father and mother, 
and Mr. Watson and his family to church. 
The church was in the village near the 
house. As they were walking home, Mr. 
Watson asked if they would like to see 
some of the houses in the village, where 
his workmen lived, and the cottages in the 
neighbourhood. Harry and Lucy were 
glad to take this walk, and Harry kept 
close to Mr. Watsan wherever he went. 

In .one cottage, the master of the house. 
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a great fat man, was sitting at his dinner. 
Hot roasted duck and cauliflowers were on 
the table before him; while his wife> a 
pale, starved-looking soul, Was standing 
behind his chair, waiting upon him, and 
his children were huddled together in a 
comer, at a distance. He never let any 
of them eat with him. He laid down his 
knife and fork, as the company came in, 
trying, as muqh as ' he could, to soften his 
sulky look. Mr. Watson spoke kindly to his 
wife and children, but took no notice of 
the man. As he went out of the hous6 he 
j»aid, loud enough for him to hear, 

" I should have no appetite for my roast 
duck, if I were forced to eat it by myself, 
without my good wife to take a share." 

Lucy wondered that Mr. Watson did not 
insist upon the husband's letting the wife 
and the poor children sit down with him. 

But Mr. Watson replied, "that he had no 
right to do this ; every man had liberty to 
do as he pleased in his own house, and in 
his own affairs. He could not interfere 
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hetmesn diaa and wife fienrtfafei* than he had 
dose, by laughing at the surly husband, 
and shaming him before company." He 
-said he had known this man buy, for his 
own eating, &e first green peas of the seix*- 
•on, whe. they were «pedsive rarities; 
^iren wben his dhildren had not clothes to 
cover tiieili. 

^^ The se&fidb cresGbure ! "" said Lucy. 
" The brute !" said Hainy. 
In the evemngyas they were walking in a 
pretty lane, near Mr. Watson'^ house, they 
met a man, who was endeavouring to come 
up tlie lane; bat he could not, by any 
efforts he could miake, walk in astraight 
lane ; he was so much intoxicated, that he 
scarcely knew what he was doing. When 
be met Mr. Watson he43tarted, stammered, 
tti^ to tdke off his hat, and to stand out of 
the way, but he could not accomplish it. 
Lucy was very xtmch tshocked. Mr. Wat- 
son called at his dieik'^ house, and ordered 
that this man, John Giles, should be struck 
off the list of workmen, and should not be 
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^idmitted to tlie foandery for th6 tiMt 
week ; and that MarkkAm^ who WHS a sober 
fellow, should come in his place. 

Harry thought this was very right, till, 
som^ time afterwards, when die drunken 
man's Wife came to Mr. Watson, to heg him 
to pardon her husband^ imd to readmit him 
to the work. She said that if he did not 
she and her children m'list suffer for it, 
that her husband would beat her, and otily 
drink the more if he was vexed. I'he 
tears rolled down h^ face as she finished 
speaking. Harry wondered how Mr. Wat- 
son could refuse her, for it was not her 
fault that het* husband was drunken. 

At night, when Hawy was in his fa- 
thers room, he talked to him about this, 
imd asked whether he thought Mr. Watson 
was right or wrcmg. Right, his father 
said; he did not think his inefusal was hard- 
hearted, but steady; because it was his 
duty to do what was jisist for a great num^ 
ber of people, as well as for this one man. 
Jf he were to wnploy a drunken workman 
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in preference to a sober man, this would 
encourage the drunken, and be unjust to the 
sober. 

" I would not encourage the drunken 
and idle upon any account,'' said Harry. 
" I thought Mr. Watson was quite right at 
first, in ordering that he should not be ad- 
mitted to the works for a week. But 
might not Mr. Watson have forgiven him 
for the sake of the woman ?" 

" Then any other workman might drink, 
and might hope that his wife would beg 
him off, and obtain his pardon," said 
Harry's father. 

" Father," said Harry, after a long si- 
lence, and looking very serious, " I thought 
that a great mechanic was only a person 
who invented machines, and kept them 
going, to earn money, and to make things 
cheaply. But now I perceive that there is 
a great deal more to be done ; and if ever I 
grow up to be a man, and have to manage 
any great works, I hope I shall be as good 
to my workmen as Mr. Watson is. I will 



201 

be as just and steady too if I can. But, 
father, I see it is not so very easy to be 
jnsty as I should have thought it ~ was. 
There is a great deal to be considered, as 
' I find from all you say about forgiving or 
not forgiving the drunken man for his 
wife's sake. I feel that I have much more x 
than I knew of before to learn." 

*^ Harry, I wish you would go to bed, 
and to sleep," said his mother ; '^ for I am 
sure you must be tired after all you have 
-seen, and heard, and thought, this day." 

^^ Not in the least, mother. I never was 
wider . awake," said Harry. " However, 
I will go to bed to please you." 

Our travellers were to set out before 
breakfast, and very early in the morning. 
The family promised that they would not 
get up to see them off, lest they should de- 
lay them on their journey. Lucy did not 
forget to inquire for the alum basket, when 
she wished Miss Watson good night, and 
good-bye. 

'^ If it has succeeded you will see it in 

k5 
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tbe liall ' w fcm pa^s through ia iht mom- 
iqgi" fiaid Miss Watsoa; ^' but yesterday 
oae of^ the servants shook the yessel con- 
tainiAg it, aad by that means prevented 
4he ^crystals from fonning lightly. I was 
lorced to begin the whole operation again. 
This tiiae I locked the door to secure its 
being undisturbed." 

As so^i as she vras dressed in the morn- 
ings Laejr ran down to the hall to see whe- 
ther the bask^ was lihere. And diere it 
was, standing beside her bonnet The 
wicker skeleton was no longer visible; 
every part of it, handle and all, being 
covered with crystals of alum, appasently 
f^erfectly fcnriaed. She did not^ however, 
atay to examine exactly, or to count thmr 
sides, which is always a tedious business ; 
but seeing a note directed to heiself, tied 
to liie handle, she tore it ^open immediately. 
it told her 'Ihat this basket wsas hers if she 
liked it. 

" If! to be sure I do !" said. she. 
Miss Watson suggested, that if Lucy 



should ever attempt to nmke sueh a ^^ne, 
she might )put into tibe Boiution of alum a 
Utile gamboge, which would give to lihe 
crystals a prd^ty yellow tint; or she might 
mix with it any other colour ishe pre- 
fenred* 

Withia the basloet, nicely placed, Lucy 
found several litde paper cornucopias, 
filled with sugar-plums, and rose, and 
lei^on, and barberry drops, with receipts 
fof making each, written within the 
papers in which they were contained. 

She was so much delighted with her 
oonuidopias, and their sweet contents, 
and with thje pretty crystallised alum 
basket, and with the goodruatured maker 
and giver of these good things, that she 
could think of nothing else, during the 
first hour of the moraing's journey. 

^^ Now, mamma, will you taste the bar- 
berry drops? Excellent, are not they? and 
the lemon, better still ! Oh, mamma^ (Can- 
not you tsuite any more? here are seven 
other kinds." 
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Before breakfast it was impossible to 
taste all the seven, even to oblige Lucy^ 
and in honour of Miss Watson. But 
Harry was an indefatigable taster. He 
went on without resistance, but without 
giving what Lucy deemed sufficient tri- 
bute of praise to each. At last, when 
much urged by the repetition of, " Is not 
it excellent, Harry?" 

He confessed, that the tastes of differ- 
ent drops were now aU so mixed in his 
mouth, that he could not tell one from 
the other. Lucy shut up her cornucopias, 
and reserved her plenty for time of need. 
" But, mamma," said she, " when all 
these are gone, now that I have the 
receipts, I can make the same whenever I 
please." 

" It is not quite certain," her mother 
said, " that because you have the receipts 
you can make others equally good, when- 
ever you please," 

Piqued a little by this observation, and 
by a. smile of Harry's, Lucy began to form 
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various schemes of trying experiments, in 
making rose and barberry drops, and 
sweetmeats, like those which she had 
tasted of Miss Watson's, and which every 
body had liked. She enumerated such 
numbers of things, which she intended to 
make, that Harry at last laughed, and 
said, 

" My dear, you will then turn cook and 
confectioner quite, and forget every thing 
else." 

Her mother observed, that it was useful 
to know how these things should be done ; 
but that the propriety of making, or not 
making them ourselves, depends upon the 
circumstances in which we are placed, 
and on our rank of life. Those who have 
servants, that can make them, would act 
foolishly in wasting on such work their own 
time, which they may employ more ad- 
vantangeously. Miss Watson, who per- 
haps had no servants, that could make these 
things, did wisely and kindly, in making 
them herself for her friends who like 
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tfaem; and it was pafticulaiiy cblvgihg 
jiuid amiable of ber to condescend to do 
S0| because she has other pursuits, and a 
cultivated uodecstanding. Lucy's mother 
told ber^ that if she persevered in her wish 
to learo how these things were made, she 
should^ at the proper season of the year, 
see and assist the housekeeper in making 
sweetmeats. This satisfied her* And she 
was at leisure to listen to Harry, who, 
for his part, was anxious to become a 
chemist, and who had been struck with 
the idea of the happiness of the person, 
who possessed a laboratory, and could tiy 
chemical experiments. His father told 
him, that it was not necessary to have a 
laboratory and a great apparatus for this 
purpose, as one of die most ingenious 
and aueoessfttl of chemists and philoso- 
phers has observed. Many most useful 
aad excellent experiments can be tried 
in an easy and simple manner. 

Here Ms father was interrupted by an 
exclamation firom Lucy, at the sight of a 
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tall fiuger post^ c/bl one of die arms of 
which she observed, To Bibmingham. 

H^ry aad Lucy anxiously watched to 
soe whether the driver tonted down this 
r^d, as they had both an ardent desire to 
^o to Birmingham to see some of the ma- 
nufactures^ of which they had heard most 
interesting accounts. Lucy's astonishment 
had been excited by some scissars which 
Mr. Frankland had shown her, which she 
had tried, aad whidi, though not of the 
most beautiful polish, cut sufficiently well 
for all common purposes, and yet, oh, wctti- 
deiful ! Mr. Frankland told her, that this 
pair was one of a dozen which he had 
bought for one shilling ! 

Harry's curiosity had been raised by 
hearing of a knife with five hundred blades, 
which he had been told was to be seen at 
Birmingham. 

The knife came first to his recollection ; 
an instant afterwards, however, he said, 
^^But there ave tilings there, a thousand 
times better worth seeing than that" 
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" Oh father ! " cried he, turning to his 
father, " I hope we shall go to Birming- 
ham, that we may see the grand works 
at Soho, Mr. Boulton's. I read an ac- 
count of them while we were at Mr. 
Frankland's, in one of the notes to that 
Botanic Garden, when you were looking 
for the Barberini vase, Lucy. It said, 
that there is a magnificent apparatus for 
coining, all worked by one steam engine, 
which cuts halfpence out of sheets of 
copper, and at one stroke stamps both the 
faces and edge of the money." 

^' Yes, I remember your reading it to 
me," said Lucy; ^^and it was said, that 
four boys of ten or twelve years old, no 
bigger, mamma, than Harry, could, by the 
help of this machinery, worked by that 
great giant enchanter, the steam engine, 
make — how many guineas do you think, 
in one hour? thirty thousand, mamma. 
Was not it, Harry ? " 

" Yes, thirty thousand," repeated 
Harry; " and besides this, it is said 
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that the machine keeps an exact ac- 
count." 

" An unerring account was the very 
word," said Lucy. " It keeps an unerring 
account of all the money it coins. Papa, 
I do hope you are going to Birmingham. 
Oh ! mamma, I hope we shall see all that 
was described in those lines, do you re- 
collect ? I hope we may see," 

" Hard dies of steel the cupreous circles cramp, 
And with quick fall the massy hammers stamp.'* 

Her father told her, that he believed 
that these massy hammers are no longer 
at work at Soho ; but that a far more mag- 
nificent apparatus for coining is now 
established at the Mint in London. He 
hoped, he 9aid, to show them all these 
wonders of mechanism, of which they had 
read in prose, and poetry, at some future 
time. For the present, however, he must 
disappoint them. He could not go to 
Birmingham, he must pursue the road 
to Bristol. Even on their account, he 



added^ addnsssmg liini^elf to th^it 1hO« 
ther, he did not choose now to go to 
Birmingham. The general principles of 
a few giBat mve&tions, he hoped, had 
been clearly understood, and fixed in their 
minds, by what they had already ^eto. 
He was glad to iind liiat they had taken 
-pteasore in following the history of the 
progress and <jonseqnences of those noble 
discoveries ; he would therefore take care 
not to confuse their minds, Iby show- 
ing them the details of small ingenious 
contrivances, in the Birmingham work^ 
shops and manufactories, or by daz- 
zling their eyes with the sight of moiB 
liian Arabiati Tale magnificence, in th« 
show rooms of "the great toy«shop of 
Europe." 

Harry and Lucy had not been so mtjch 
spoiled by their father's and mother's in- 
dulgence^ that they could not bear dis- 
lappointihent. One sigh Lucy was heard 
to give for tfce great toy-shop of Europe. 
Haiiy sap^ressed his rising sigh ; for since 
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the steam ettgrne coiner was not to be BCfen, 
lie oared little for &e rest They both 
agreed ^* that papa knew best" 

And ikis was not with tliem a mere 
phi^ase, said with a look of hj^ocrisy, but 
with hcmest faces and hearts, and firm 
belief from experience, of the truth of 
what they said. 



^^ What is the name of the town to which 
we are to come next, mamma?" said Lucy, 

" Bridgenorth, my dear." 

"Bridgenorth ! " repeated Lucy; " I am 
sure there is soaaiething I have heard about 
Bridgeiiiorth; but I cannot remember what 
it is." 

" I know what it is, I believe," said 
Harry; " a famous leaning tower." 

"Yes," said Lucy, "that is the very 
thing! I recollect reading about it, in 
my History of England, which said, that 
this tower of Bridgenorth was not alwavB 
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leaning: formerly, a great while ago> it 
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was upright and like any other tower, but 
it was shaken from the foundation when 
it was bombarded, during some siege 
in the 'time of the civil wars, was not it, 
mamma? I read it to you: and it has 
hung .over in the same leaning state ever 
since, looking as if it would fall, and yet 
not falling. I am glad we are to pass 
through Bridgenorth, that we may see it 
with our own eyes." 

" Yes, I shall like very much to see it," 
«aid Harry. 

Their father desired the postillion to 
drive slowly when he came into the town, 
and Harry and Lucy's hea:ds were first out 
of one window, and then out of the other, 
eager for the first sight of the hanging 
tower. 

'^ There it is!" cried Harry. 

" Of red brick!" said Lucy. " I see it. 
I had fancied that it was of grey old stone. 
I expected to see a fine venerable ivy man- 
tled tower." 
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*'I cannot help it," said Harry; ^'but, 
my dear, take your head out of my way, 
for I cannot see what I want to see," 

" There you may have it all to yourself, 
my dear Harry," said Lucy. " I think it 
is very ngly." 

** Nobody ever said it was pretty, did 
they?" said Harry; "but it is a curious 
thing." 

" Not nearly so curious as I expected," 
said Lucy. " Not nearly so dangerous 
looking as I fancied it must be. I had 
hoped that it would quite take away my 
breath to look at it, and that we could not 
drive by without fearing, that it would fall 
upon our heads." 

Harry had no such fears or hopes, be- 
cause he recollected distinctly having read 
an account of it. He knew, that at Pisa 
there is a tower which overhangs 14 feet, 
much more than this of Bridgenorth. His 
lather asked him, if he could tell why these 
sloping towers continue to stand. " What 
prevents them from falling, Harry, do you 
know?" 
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Harry said he believed he knew^ be- 
cause he had read in Sciei^ific Dialogues 
an account of them, and an explanation of 
the principle on which they stand. 

" 1 know you did,"* said his father, " and 
you understood it at the time you read 
it: but let me see if you understand it 
now/' 

" Father, it is very difficult to express it 
in words, as Lucy says; but if I had my 
little bricks, I could busily show the thing 
to you/' 

"Yes," said Lucy. "Vay often wc 
built towers, which leaned over, and yet 
atood ; and we used to try how nmch w« 
could venture to make them ov^erhang 
mthout their falling: I recollect that per- 
fectly, though I do not know the reason 
why they did not. fzH/" 

" If I had the little bcicks^ I coidd show 
and explain it," said Harry. 

^^ Bufcas you har^e lhem.not, .and as you 
cannot always^ cajfy a hod: of Htfle bricka^ 
aix)ut with you^ Hiarry," said his &ther;, 
" try what you can do to explain yourself 
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by wordi;, thqae you may always have at 
command." 

" May — I wish I had," said Harry. 
" Begi% Harry ^ by thinking of what you 
wi^ |o express^ till yon are quite clear that 
you kpo.w what yon meaui and depend 
upoPv it you will, then easily find words/^ 
s^id his falih^r^ ^^ People o£ten imagine 
th^'t thei^ difficulty is in finding words, 
wh^n the real difficulty is iu having clear 
i^e^s Q? tJwftgs." 

^' Thej^ you must^ if you ^ease^ &ther, 
givQ me tiioe," said Harry. 

^^ As much tUaa as you please/' said his 
father; ^' and that I may not hurpy you, I 
will go on i^eading this book." 

^^Thanl; you, ^her/' said l^ucy^ i^ 
H?trry. 

Harry lopkod hack alth^ hanging' tower, 
whipk wa$ yet m vi^w, and alb^ he had 
thought till he was clear of what be meant 
to say, without considering about the words, 
which came when he began to speak, he 
w^nt ou fluently, after the first word, ^^ fa- 
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ther/' had made his father look up and lay 
aside his book. 

*^ Suppose that a plumb-line was let 
down from the centre of gravity of the 
whole mass of that leaning tower, the 
bob of the plumb-line would fall within 
the base, or foundations: the plumb-line 
could not hang outside of the base, or else 
the tower must tumble down. As long as 
the centre of gravity is supported, any part 
may lean over, or may hang out of the per- 
pendicular line, and yet, provided the mate- 
rials stick together, the tower will not fall." 

'^ I think I understand that," said Lucy, 
" but I am not quite clear." 

"If you do not understand what is 
meant by the centre of gravity y^ said her 
father, " you cannot be quite clear, indeed 
you cannot comprehend it at all." 

Lucy said she remembered seeing Harry, 
when he was a little boy, standing upon 
her father*s knees, and leaning his body so 
much to one side, that she was afraid he 
must have fallen. " And papa you thep 
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explained to me how far he might have 
leaned over without any risk of tumbling 
down. You also told me something about 
the 'Centre of gravity, but that I do not re- 
collect, exactly," 

" Remember how often," said Harry, 
'' my father has shown us, that the motions 
of our tumbler toy depended on the situa- 
tion of the centre of gravity. By the bye, 
there is a way of finding out where the 
centre of gravity is in a body, or figure of 
any shape."* 

" Is there ?" said Lucy. " I do not re- 
member papa's showing us that. How did 
you learn it? And if it is not very diflGi- 
cult, can you teach it to me ? Who taught 
it to you ?" 

" A book," said Harry ; " my own good 
^ Scientific Dialogues. ' And if I had but 
a bit of card, and a bit of thread, and a 
pin, and a pencil, and if we were not in 
the carriage^ I think I could show it to 
you now." 

But as all these ifs stood in the w ^y 
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iHe tnOteat w^ put off fdr the present, and, 
liki^^ mady good things that are put off/ was 
forgotten . ' N6)p can we mudhi wond er that 
this was driven from the recollection even 
of the philosophic Harry, by the bustle be 
saw in the next town thlx)tigfa which they 
passed/ * It 'happened that there was a 
great fair- in this town, and it Was filled 
With such crowds ^f people, and so many 
stalls and booths^ eovered wi& cahvasf, 
lined the streets, that it at first seemed im^ 
possible that way for their carnage and 
horl^ (^6Ukl'be made through them, With- 
out t^abpUng on i^ome of th^ people, or 
overtuifning' some- of the tents* The postil- 
lion -stopped, and called civilly to the peo*- 
ple to make way : cloaks and great . cbate 
yielded on each sidl^ and those> in' front 
got from undi^ the horses' noses, as they 
advtoced step by step. Lucy had'^ let 
down 'the glasses, and was looking 
out with great interest, not unmixed 
with apprehension, and listening to 
the-— 
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" Uditersalliubbaliwfid, . 
Of stanning Bounds aodyoloeft dl c^ofo^ed*" 

And as, little by little, the carriage made 
its way through the dense multitude^ she 
saw many hair-breadth escapes, which 
made her shrink, and cry "Oh!" and 
" Ah ! " many a time, for those who were 
all unheedful of their danger, in the ardour 
of bargaining, the pleasure of gossiping, 
the vehemence of scolding, the stupidity of 
staring, or the anxiety of maternal affection. 
Here was seen a mother crossing before 
the very pole of the carriage, which nearly 
ran into her ear, in so much haste was 
she to snatch out of the way two chil- 
dren, standing unconscious, the one with 
an apple, the other with a whistle in his 
mouth. And close to the wheel of the 
carriage, at one time, there was a young 
damsel, with pink cheeks, bargaining so 
earnestly for a pink ribbon with an old 
woman in her booth, that the wheel must, 
as Lucy thought, have gone over her out- 
stretched foot^ but that just in time looking 

L 2 
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up, ^be drew it in^ and still holding the 
dear ribbon in her band, continued her 
bargaining. Next there was a group of 
old women, leaning on their sticks, with 
their bonnets close to each other, telling 
and listening to something so eagerly, that 
they never heard the carriage coming, till 
the wheel went over the point of one of 
their sticks, and begrimed the scarlet cloak 
of the speaker, before she would move her 
shoulder out of the way. 

Then came an awkward clown on horse- 
back, with elbows out, lugging at the hard 
mouth of his shag-maned colt, who knew 
no more than his rider the way he should 
go, but who, with glassy eyes starting. out 
qf his frightened head, seemed to have a 
mighty mind to run straight in at the 
carriage window. Seeing which, Lucy 
ducked directly. How they passed she 
knew not ; . but when she looked up 
again they were gone, and Harry's 
body was far out of the window, watch- 
tog the operations of man and horse. 
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There was the colt, floundering and 
struggling with his rider, at the corner 
of the street, where both yanished be- 
fore it was settled which would be victo- 
rious. 

But now Lucy saw before them, in a 
new street, a huge wooden house or cara- 
van on wheels, on the outside of which in 
large letters were written the names of the 
wild beasts who lodged within, and who 
were all to be seen for the sum of one 
shilling. Across this part of the street 
hung flapping, furious portraits, coloured 
to the life, of a lion rampant, a hyena, 
a tiger, and a mountain cat with enormous 
whiskers. 

Lucy began to be a little afraid that the 
poor horses would be very much frightened. 
But either they did not think the portraits 
striking likenesses, or they were not suffi- 
ciently acquainted with the originals aiid 
their private histories, to be as much afraid 
as Lucy thought they ought to be. They 
went by quite quietly, yet were, as Lucy 
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obseryad, most foolisWy frightened soon 

alkerwards, by a poor little boy poppiqg 

out fhmi under the long skirts of a pi^et^ 

shdWb One reared, the other skjfed^ but 

their driver being a temperate whip, patted 

them intOi good humour, and brought them 

Gtt safely to .the iim. Turning under the 

archway, they knew where they were^ 

lowered their pricked-^up ears^ and stood 

perfectly still at the barndoor, neighing 

by turns to their acquaintance i^ t}i0 

yavdy^ who answered from their inmost 

stalls/ 

Lucy found) on the chimney piece of the 
room where they were to dine, an adver- 
tisement, informing the public, that— 

^* There is now in this town a new fairy, 
infinitely surpassing the old Corsican faiiy, 
who appeared in England in the last cen* 
tufy, and who was honoured with the apprp- 
l^ation of th^ nobility and gentry >. But the 
Ite?^ fairy is full an inch less than the old 
faii^^ and cai^i speak thme lang^uages, 
French, English, and ItaliaUy dan<;es to 
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admiration, and walteea ioiioitably, if re- 
quired.^. / , 

While Lucy was reading this cfird, 
Harry was perusing another, which he had 
f(mnd on the tajblci: anii which informed 
t]ie public, ^thatthi^ evening, at six o'clc^k^ 
a company of .tumUers .would, at the 
theatre iii thia town, exhibit, for the 
amusement . of the^ pjC>bUc,t several curious 
feats in tumbling and rope dancing. Qne 
man. promised to cariry a bladder poised on 
his chin ; and anqther to balance a table 
Oft the ropeie and . even > a .chair on which 
he was himself to be seated with bis bottle 
before. him, and quite at his .^se, 

Harry was curious to s^e these sights : 
he told Lucy, that here would be fine ex- 
amples of all they had been saying, about 
the centre of gravity; : These, wonderful 
things must be done from understanding 
haw to mans^. that properly^ He wished 
niore and more> the longer he thought of 
this^ to see these tumblers. Lucy, it mi:|st 
be cwfessed^ was not so curious on this 
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jrtibject^ and she would much rather, bad 
she been to choose, see the new Corsican 
fidry. 

Their father and mother had determined 
to sleep at the inn where they now were, 
and they told Harry and Lucy, that they 
Would, in the evening, let them see either 
tbe Corsican fairy or the tumblers, but to 
both they could not take them, as they were 
in opposite parts of the town : the tumblers 
at the theatre, the Corsican fairy to be 
seen at the court house, between the acts 
of a concert. Lucy was fond of music, 
Harry did not care for it. 

" Well, Harry and Lucy, which do you 
choose ? " said their father. ** Take five 
minutes to consider, but then you must 
decide, that we may engage our places or 
buy our tickets in time." 

Lucy recollected the resolution she had 
made, when first she set ont upon this 
journey, that she would imitate her mother's 
kindness, of which she had seen so many 
examples ; she therefore gave up g^ie- 
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rdusly her own wish to hear the concert 
and see the fairy ; she did this in so kind 
a manner, that she put her brother quite 
at ease. She was very happy with him 
seeing the tumblers, and when it was all 
over, she was quite content with them and 
with herself. 

At the end of the next day's journey our 
travellers arrived at Clifton^ Harry and 
Lucy were delighted with the place, and 
were glad to learn that they were to spend 
some days here, in order that their mother 
might rest herself. The next morning 
after their arrival they walked with their 
father on the Downs, from the top of 
which they looked down a steep cliff, and 
saw the river Avon below. They de- 
scended to the river, dovm the cliff, by a 
new road, which a number of workmen were 
then making. The workmen were break- 
ing some hollow stones, which had fallen 
out of the bank by the side of the road. 
The hollows of these stones were lined 
with shining crystals. Lucy picked up 
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bits of this stone, and added them to the 
collection which she had made at MatlocI^. 
The stone that sparkled with crystals was 
called, she was told, t Bristol stone, and the 
crystals themselves were called. Bristol <lia- 
monds. Lucy afterwards saw, at the house 
of a lady in Clifton, a cross of these Bristol 
diamonds, and another cross, of reid : dia- 
monds, and on laying the two side by side 
she could scarcely tell the difference. 

They had now descended to the bank of 
the river, where they stood some^ time to 
admire the cliff called St. Vinoent's rock. 
They then walked to view an extensive 
<)uarry, where some miners were blasting 
the rocks. with gunpowder. They inquired 
of the head workman to what use the. stone 
was applied. He showed them sool^ of 
it, which had been hewn into blocks^ and 
was intended for paving the streets of Bath 
and Bmtol. The chippings were npt 
thrown teway as useless ; .but were, after, 
being brok^i very small, et&jphy^ to 
mend the- roads. . The rock was limestone ; 
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Harry saw some of it burning ia a kiln, by 
which it was conyerted into white lime. 

'^ The lime burnt at our. kilns," said their 
conductor, ^' is very much sought after in 
this neighbourhood, not only for building 
but also in these new sugar-houses." 

'^ Is lime used in sugar making ?" said 
Harry. 

f' Oh ! are there sugar-houses in Eng- 
land," said Lucy. '^ I thought sugar came 
from the West Indies." 

* * 

'' Yes> brown sugar does, but it is puri'- 
fied or refined after it comes to England," 
said her father: ^^ and at Bristol there are 
some large establishments for this pur- 
pose." 

They now continued their walk till they 
came to the Wet Docks of Bristol. The 
Wet Docks are a basin of water, formed 
by throwing flood-gates atross the ancient 
bed of the Avon, the river itself being 
turned into an artificial channel. The 
water within the basin is prevented by the 
flood-gates from falling with the tide, so 
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that the ships are kept constanjlv afloat, 
even at low water. 

Our party found the basin crowded with 
ships, from different parts of the world. 
They easily distinguished those arrived 
from the West Indies, by the hogsheads of 
raw sugar that the crews were hoisting out. 
Harry observed, in a warehouse, as he 
walked along, the parts of a machine, which 
his father told him belonged to a rolling- 
mill, which was to be sent to the West 
Indies for squeezing sugar canes, along 
with pans of iron and copper for boiling 
the juice. 

They returned to Clifton, much delighted 
with all they had seen. 

The following morning, at breakfast, as 
Lucy helped herself to sugar, she asked 
her mother if she knew that there were 
sugar manufactories at Bristol ; and, added 
she, " Papa told us yesterday, mamma, 
that perhaps he would take us to see 
them." 

'^ Yes, my dear, and he has just obtained 
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permission for you to see them this morn« 
ing," said her mother. 

" Are we to go there to-day ? — De- 
lightful ! " 

" But before we go, my dear children," 
said their father, ^^I should like to hear 
whether you already know any thing about 
sugar making." 

Harry and Lucy said that they had read, 
in * Edwards's West Indies,' an account of 
the sugar plantations in Jamaica, of the 
sugar canes and sugar mills. Lucy recol- 
lected that the sugar cane is a sort of straw- 
coloured jointed reed, about the thickness 
of the handle of an umbrella ; that it grows 
in general to about the height of a man, 
and has at its top leaves like flags ; that 
the canes are cut in autumn, and that the 
sugar- making time is a season of gladness 
and festivity to man and beast, especially 
to the poor negroes who work In the plan- 
tations. 

Here Lucy was near going off far away 
from sugar-making to talk of the poor 
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negroes, but her i^ther. called her back 
again, by the question of, " What is to be 
done to the sugar canes after they aire 
cut?" 

^^ They are tied ini small bundles," said 
Lucy, '^ and carried to the mill, where the 
sugar juice is, to be sqtieezed out of them•'^ 
Lucy looked to HaiTy for assistance when 
she came to the mill. 

"It consists," said. Harry, " of three large 
irg» rollers, . turi;iefl by. wind, or water, or 
hprses, or oxen, or perhaps now the people 
may have learned to work them with steam. 
T)i.e. buufili^p of can^ are passed between 
thie roll^a, and squeezed again and again, 
till all the juice is pressed out. It is caught 
in a wooden gutterj which carries it into 
tb^ hou^e where it is to be boiled. It is 
said to be of. great consequence to boil it 
as q^i<;kly as possible ; but I do not know 
the reason." , 

" The reason is, lest it should ferment," 
said her father. 

" Ferment^ papa ! I know from old dear 
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^Cc^nvwrmttons on Chemistry Vbat S^ment" 
ing ia ; besides J have seen beer fermentiiigc 
But what hariQ doeis fermenting do to 

sugar i 

i*^ When it ferments it ceases to be su- 
gar. Do you know for what purpose it is 

boiled, Lucy ?" 

" That the water which is in the juice 
may evaporate," replied Luqy, " and: that 
the sugar, as it s^oh^ may crystallise^ ju^t 
as we saw the crystallising of the alum for 
my basket." 

" True, my dear," said her father. " The 
juice contains two sweet substances, sugar, 
which crystallises easily, and molasses/ 
which does not crystallise. The boiliiog is 
also necessary to Sieparate the sugar ftom 
the molaadesand other substances contained 
in the juice. The great object is to obtain 
the sugar as pure as possible. Much is 
wasted by being over-heated, by which it 
loses the power of ciystallising, and is 
converted into a substance resembling mo-' 
lasses." 
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^* I have often burnt a piece of sugar in a 
candle/' said Harry : " when burnt it re- 
mains sweet; but it becomes brown, soft, 
and sticky." 

*^ The same change takes place/' said his 
ftither, " where a strong solution of sugar is 
heated in a vessel over the fire. When 
only a little hotter than boiling water, it 
begins to undergo this change, so that a 
part of it loses the property of crystallising 
on cooling, therefore great care is neces- 
sary in applying the right quantity of heat, 
neither too much nor too little. The man- 
ner of doing this in the West Indies is still 
very imperfect/' 

Harry and Lucy were sorry to learn that 
so much of the sugar, raised by the hard 
toil of the poor negro, is spoiled : they hoped 
that the sugar boiled in England was not 
so wasted. 

^* Much of the sugar refined in this coun- 
try was formerly wasted in the same man- 
ner/' said their father ; ^* but in conse- 
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quence of late improvements that is no 
longer the case ?" 

** What improvements?" cried Harry, 

" They are what we are going to see 
this very morning," said his father. ' " The 
new process of refining sugar is what is 
used in the sugar house to which we are 
going. Do you know what substances are 
used in the refining of sugar T 

Harry said, that he had heard that bul- 
lock's blood was made use of; but in what 
manner, and for what purpose it was ap- 
plied, he did not know. 

'' To clarify it," said his father. " When 
brown sugar has been dissolved in water, 
bullock's blood is mixed with it when cold ; 
the blood coagulates on the application of 
moderate heat, and rises in the form of 
scum, which is then removed from the sur- 
face. But it has been found, that much 
sugar is lost by being mixed with the 
scum, from which it cannot afterwards be 
separated. This way of clarifying is not 
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uMd intfae tiigar. honse we are gmmg to 

'f I 901 glad that we are not to see the 
bullock's bloody" 8ai4 Lu<^,,makipg a face 
expressive of. diagUst , f- Do yau rer 
ndeoftber^ l{arfgr> ^ImAdiajfing sugar : the. 
accident by whieb it ;iftasrfi>und out that 
day was good for. ^ugarr—*good for whiten^ 
ing sugar, I mean r 

f^ I do -not recqllect," said Harry. 

" So much tijte better," said Lticy, " for I 
shall have; the pleasure of telling, it to yon^ 
It is a very curious tkingi about a ben.^ . . 

^^ Tell it to. US, my dear hmy^ I advise 
you," said her mother, *^ without raising 
our expectatiov(s, kst it should disappoint 
us* a£terw«rds/' 

^^ Then ^yon must know, mamma, that 
one day a hen, after walking in some wet. 
place, had clay sticking to the bottom -of 
her feet, and she ha|^>ened to tread on the 
top of a pot. of si:^r; and it was soon 
afterwards observe, that the sugar beneath 
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the niark^ of her footsteps was whiter than 
elsewhere. From observing this, and con-^ 
sidering how it had happ^ed, people 
thought of using clay to whUen sugar." 

"Very ingenious," said Harryj "and Lucy 
remembered it well, just at the righjt time 
fofl* us, did not she^ mamma ? I had quite 
forgotten it, but I recollect it all now. The 
sugar is put into a vessel of the shs^e of a 
sugar loaf, which id placed on its narrow 
end* Then clay, moistened with water, is 
plltiov6^tl;ke top of the sugar, and by de- 
grees the water oozes very slowly down 
through Ae sugar, mixing in its way with 
the molasses, which it dilutes and carries 
along with it. I forgot to tell you that 
there is a hole at the bottom of the vessel. 
That hole is stopped at first by a plug,' but 
afterwards a man takes out the plug, and 
lets the stuff run off that has oozed to the 
bottom.'' 

^^ So men learned from the hen to clay 
sugar," said Lucy. " When nextl see very 
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white sugar, I shall say to myself, Thank, 
you for this, Mrs. Hen." 

" You will be doing Mrs. Hen far more 
honour than she deserves, "^ replied her fa* 
ther ; ** for in the sugar-house that we are 
going to visit, the operation of claying is 
laid aside. The art of refining, as now 
practised, is a new discovery ; and it has 
arisen, not from mere lucky accident, but 
from judiciously combining sound scien- 
tific principles with accurate observation/' 

" How is that T said Harry, drawing 
closer, and listening with great eagerness. 

" You know already," said his father, 
" how brown sugar is extracted from raw 
cane juice, now we are to learn how it is 
made white, and hard, and crystalline, like 
that which you see every day. Brown 
sugar, as I have already told you, consists 
of two sweet substances, siigar^ forming 
small crystals, and molasses. Molasses is 
combined with a dark colouring matter, 
which makes the sugar brown. To get rid 
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of tbia is the thing to be done. Now if a 
small quantity of water be added to a 
mixture of molasses and sugar, the whole 
of the molasses will be rendered fluid, but 
only a small portion of the sugar." 

" Then," said Harry, " by putting this 
mixture into a mould, such as they use in 
claying, they would be able to free the 
sugar from the molasses." 

" From a large portion of it," said his 
father. '^ Now perhaps, if I state to you a 
few facts, put them in proper order for you 
to consider, and then ask jou a few ques- 
tions, you may be able to invent for your- 
self the principle at least of the new. im- 
provements." 

" Oh pray try whether Harry can, papa," 
said Lucy. 

'^ There is nothing I like better than to 
learn in that way," said Harry. 

" Pray help us when we cannot get on," 
said Lucy. 

^' Then to help you on one step," said 
their father, ^' I must tell you in the first 
place, that the small crystals alone of browa 
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sugar, are what ate fireed from mx^ 
lasses by this procei^. Before the large 
crystals can be purified they must be com- 
pletely dissolved in water. When liquid, 
the colouring matter can be separated from 
the sugar. Now can either of you tell me 
how the separation is made ?" 

^' I know that alum is usied by the dyers 
to separate colours from liquids/' said 
Lucy. 

" Very true, Lucy/' said her father. 
'^ But I do not know why," said Lucy. 
^* Because alum contains an earth which 
has the pi'operty of attracting colours to it- 
self. Also charcoal made of bones is some- 
times employed for the same purpose. As 
soon as the colour is completely separated 
from the syrup, by these means, llie liquor 
is put into a filter, and whatev^ runs 
through is pure sugar imd w&ter, from 
which the water must be evaporated. 
How?" 

<* I know, papa," said Lucy, " from what 
you befqire told ns, that the syrtip must 
act be heated ih a vessel >ver the plain 
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fire ; yet, in what* maaii^r to boil awlELy 
the water, if not ovei* a fife, I cannot 
imagine." 

But after, considering a little, she added, 
^' Perhaps it might be boiled^ as they some- 
times do things in the kitcUeny by steam, 
and then they are never burned." 

'' That is well thought of," Said her 
father. 

'^ But then there is such a quantity of 
this sugar," said Lucy, " it would require 
sut;h monstrously large vessels, that I do 
not know how they could be well heated 
by steam." 

'^ Some great buildings are heated by 
steam," said Harry ; " so let the vessels re- 
quired be ^ver so large, it might be done. 
It would be easy, would not it, papa, to 
conduct steam throujgh pipes under the 
great pan that holds the su^r." 

" Yoii are both of you on the right road," 
said their father. ^' But something more 
must be thought of. By the method you 
have suggested we might heat the stigar, 
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but not boil it : a solution of sugar, if in 
an open vessel, requires a stronger heat to 
make it boil than water does." 

" I should think," said Harry, " that by 
confining the steam, it could be made much 
hotter than boiling water, and then with 
the confined, compressed steam we might 
boil syrup, might not we ?" 

" You might," said his father ; . " and 
some persons do boil sugar in this way ; 
still there is some risk of over heating the 
sugar ; therefore think of some better way. 
Instead of raising the temperature of the 
steam, consider whether you know of any 
means of making fluids boil, without in- 
creasing the heat." 

Harry considered for some time, and at 
length said, ^^ I have seen water made to 
boil when only moderately warm, . by put- 
ting it under the receiver of an air pump." 

** How did that happen?" said bis fa- 
ther. 

** Because there was a vacuum," said 
Harry, ''there was no pressure of the at- 
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mosphere. If we could place the sugar 
pan under the receiver of an air pump, that 
perhaps might do ; but the quantity of 
sugar to be boiled puzzles me^ father ; the 
sugar vessels are very large, I believe. I 
could only boil a very small quantity in an 
air-pump; so that after all it would not 
do, I suppose." 

** Why will not it do?" said his father. 
^' Till you are sure that what you propose 
will not answer, never fly off to any thing 
else. Do not give up your ideas too has- 
tily. You should not 6x your imagination 
upon the particular receiver of the air-pump 
you have seen. To be sure you could not 
conjure a sugar-boiler into that small re- 
ceiver. 

" No, to be sure," said Harry, laughing; 
then becoming quite grave again, he went 
on thinking. ^* How shall I manage it ? It 
is impossible to blow a glass large enough 
for the receiver." 

'* Why do you stick to the notion of a 
glass receiver, Harry?" said his father. 
*^ Do you think it essential to the having 
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a vacaum, that it should be produced in 
glass?" 

'* Certainly not," said Harry, " it is not 
necessary by any means. I only thought 
of the glass one, because that was the only 
receiver I had seen; but I perceive that 
any other substance that is air-tight will 
do as well as glass. How foolish I am ! I 
remember now the pump, and the steam 
engine, where the vacuum is large enough ; 
or a vessel might be made as large as 
could be required for the purpose." 

** Now you have it, Harry. The sugar 
is boiled in a vacuum, and that vacuum is 
produced by means of an air-pump. The 
exact details I do not know, having never 
seen it done myself, but I hope we shall 
see it to-day, and so now let us set out." 



^ff 



The sugar-house, whieh Harry and Lucy 
veent to see, was a large building of eight 
stories high. The first circumstance which 
struck them on entering it was, that in 
several spacious rooms through which they 
passed, and in which the work seemed ta 
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be going on, tbere were not many work- 
men. Lucy supposed that it was the hour 
of dinner, as had happened in some other 
manufactories which they had seen : but 
she was told that this was not the case; 
and that all the men, who were ever em- 
ployed in this sugar-house, were now 
there. Few only were necessary, because 
so much was done by machinery. In truth, 
the men seemed of little importance. It 
appeared as if they were employed only as 
under-servants to the machines, and to do 
trifling things, which the mechanic and 
the chemist had not thought it worth their 
while to invent the means of effecting in 
any other Way. 

The large rooms and passages, through 
which they passed, were all warm, as Lucy 
observed, and yet she could not perceive 
a fire anywhere. She asked how they 
were warmed, and was told that she would 
soon see, as they were going to the place 
from whence the warmth came. Their 
guide, the gentleman who was so kind as 
to show them these works, took them to a 
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building, fiepanate fix>m .tb^ rest, in whicfei 
tliere was a steam eugme. The fire uod^ 
its boilers was the only fire used in these 
works. All (he tooma were sufficiently 
heated by the steam that passed through 
pipes to the difTerait sugar vessels. 

Harry was here perfectly satisfied, and 
he looked .delighted and proud, when he 
he^d how much was performed by one 
steam engine. It sent over this vaat 
building, equable warmth, and supplied 
all the water that was wanted in .every 
pajrt of the works. It put in motion a mill 
for crushing the sugar, and. other sub- 
.stances used in refining it ; and it kept kk 
unremitting action the pistons of a huge 
air-pump. 

They followed their guide into a sort pf 
out-house, in which the earth of alum 
was prepared, by adding qiiieklime to -^ 
solution of it. 

They then ent^ed that part of the 
building where the preparatory opera- 
tions of cleausiug the ^ugar were per- 
.formed. They jbow in the first place a 
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few workmea with nisiked arrps, and in 
light clothing, suited to their hot work, 
stirring with huge shovels in a great plan, 
the raw brown sugar, such as it is when 
brought from the West Indies : they were 
stirring it up with a smUl . quantity of 
\^ter, not sufficient to dissolve it. It 
looked like treacle. This was afterwards 
poured into earthen moulds, of which 
there were great numbers ip the shape of 
sugar loaves, such as those of which they 
had read a description, with a hole at the 
point, which wafi turned downwards ; and 
in these moulds it was to be left twenty- 
four hours to filter. In the course of that 
time the molasses woilld pass through into 
jars beneath the sugar-loaf moulds, and 
the sugar left behind would be in solid 
lumps, of a light brown colour. Some of 
the sugar thus purified was put into Lucy's 
hand; she felt that it was soft enough 
to be readily crushed. It was now to be 
dissolved in water, which was heated by 
having steam passed through it. The 
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earth of alum, which they called Jinirigs,. 
was then added to this solution, and 
thoroughly stirred about by passing cur- 
rents of steam through it. 

This was performed in a great square 

cistern, which had a double bottom and 

sides, with a space left between, sufficient 

to introduce the steam. The inner bottom 

and sides were perforated with minute 

holes ; and through these holes the steam 

passed up into the liquid sugar. They 

heard a rapid succession of explosions^ 

occasioned by the sudden condensation of 

the steam ; and when the solution became 

hot, they saw immense volumes of steam 

rising through it. After this, the syrup 

was allowed to run into the filter. The 

filter appeared on the outside like a 

great square chest; and the inside was 

divided into parallel compartments, by. 

coarse linen cloth, which was stretched 

over frames of copper. The liquor was . 

admitted into every alternate cell,' and was . 

filtered by passing into the cells on either 
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side, which were empty. The syrup flowed 
out from the filter a transparent fluid, of a 
pale straw colour. 

They were now conducted to the most 
remarkable part of the new apparatus, the 
evaporating pans, in which the water was 
drawn off* from the syrup. These were 
made with double bottoms, so as to admit 
steam between the two for heating the 
syi^P? :^^d the pans were covered with 
domes of copper. These domes commu- 
nicated with the air pump, the great pis- 
tons of which were kept at work by the 
steam engine. These served to pump out 
the air, so as to preserve, as far as possible, 
a vacuum over the liquid. The perfec- 
tion of the vacuum was shewn by a ba- 
rometer. The master of the sugar house 
informed them, that it required one hun- 
dred degrees less heat to boil sugar in 
vacuo than in the ordinary method, and 
that it was accomplished in less than one- 
fifth of the time formerly requisite. ^ 

After having been evaporated, the heat 
of thes sugar was ' brought ' to ' a certain 
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temperature, at whteh it was found moat 
disposed to crystallise. It was then pour^ 
into earthen moulds of the form of a sugiur 
loaf, such as were before described, and 
in these it was allowed to consolidate^ 
It is then of a toleraUy white colour, 
and is purified for the last time by being 
washed with a solution of the finest white 
sugar, which is allowed to filter through 
it The top and the bottom of the loavesf, 
as being l^s pure, are then pared off in a 
turning-lathe, and the loaves are after- 
wards dried in a stove. 

Lucy said, that before she came to 
the sugar house she had a general idea^ 
firom what she had read, and from what 
her father had told her, that strgar went 
through several processes of filtering, and 
boiling, and cooling, and crystallising, 
before it could be white ; but still she was 
surprised by seeing the number of the dif- 
ferent operations, the size of the vessels, 
and the power and time necessaiy. Ske 
had not been tired by what she had seen, 
because she kneitr beforehand the general 
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purpose, and she had not been punAeA or 
anxious. 

'.Harry was. delighted at jseetng that prin- 
ciple, which he had before so clearly xm^ 
derstood, carried into practice with suc- 
cess, in such great works. 
. " I hope you will now acknowledge/' 
said he to Lucy, " that the air-pump is of 
Qoipe use in common life, and I hope you 
are convinced naWf that the air-pump is 
almost as useful as the water-pump." ^ 

Lucy acknowledged this ; and said that 
Harry might well triumph for the air- 
pump. 

" Think," said Harry, " of its being ap- 
plied to such different things as making 
sugar, and making ice ; and not only em* 
ployed for boiling quickly, but for freezing 
quickly. I do not think that Otto Gue- 
rick^ or Mr. Boyle himself, could have 
foreseen all the uses that were to be m&de 
of their own inventions. I wish they 
could see all we have been shown this 
looming." 
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" So do I," said Lucy ; " I wish they 
could," 

" All goes back to that one great prin- 
ciple of the vacuum," said Harry. 

The gentleman who had shown them 
this establishment, and who had, with the 
greatest patience and politeness, explained 
every part of the business, was glad to 
perceive that he had given pleasure to the 
young people, and that they had attended 
to, and understood what they had seen 
and heard. He begged that they would 
rest themselves before they went away, 
and showed them into a room, where they 
found refreshments were prepared. He 
gave a cup of chocolate to Lucy, and 
another to Harry. 

" You must," said he, " taste some of 
the sugar, which has been refined by the 
process you have just seen." 

It was in a black Wedgwood-ware basin, 
which showed its whiteness. 

** But, father," cried Harry, eagerly, 
" can you tell me who invented the method 
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of applying the air-pump so beautifully to 
this use?" 

" I can tell you," said his father; " it 
was< the invention of Edward Howard, 
brother to the Duke of Norfolk ; he was 
an honour to his family ; and I hope/' ad- 
dressing himself to the master of the sugar 
house, ^^ that he has been amply rewarded 
for his ingenuity by the gentlemen of your 
profession." 

" The fruits have been ample," said the 
master, ^^ but he did not himself reap 
them; they are enjoyed by his family. 
He only just lived to perfect his inven- 
tion." 

The master of the sugar house then en- 
tered into a statement of the prodigious 
quantity of sugar saved by adopting the 
new process. Eight pounds of sugar, he 
said, were saved in each hundred weight; 
and he helped Harry to make a calcula- 
tion of what that amounted to every year 
upon the total quantity of sugar refined in 
Great Britain. 

Our party, having finished their choco- 
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late, dianked their host for hia attention, 
and took their leave of him. 



As yon go down the hill from Clifton to 
Bristol, you may see^ in the city below a 
number of very high, black-looking build- 
ings, in the shape of huge cones, from 
which still darker-coloured smoke, in 
thick black billows, Is continually issuing. 
Some of these conical-shaped buildings 
are glass-houses. Lucy remembered her 
father's having showed her, and told her 
of what glass is made. She recollected 
the taste of the alkali, of the ashes of 
weeds, and the touch and sight of the 
sand. She recollected also the story of 
the accident, by which it is said the 
making of glass was first discovered ; and, 
above all, she remembered the pleasure 
diat Harry and she had had in seeing the 
thermometer man blowing tubes, and bulbs 
of glass, with his blowpipe. She wished 
¥ery much to see some more glass-blow- 
ing. Her father took her and her brother 
one day to a glato^hbuse. Her first feeling 
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on entering die glass-house was surprise 
at the great heat of the furnaces in which 
the glass was malted, and pity for the mes^ 
who were obliged to work close to them. 
But when she observed how much they 
were at their ease, she by degreei^ was 
reassured, and able to be amused. She 
saw, in the fifst place, furnaces from 
which was taken the red-hot liquid glass. 
She was puzzled at first by the workmen 
calling this metal; but that was only their 
Dame for what was in reality, a3 Harry 
said, glass. She was much amused by 
seeing the operations of the glass-blower. 
First, the blowing of a glass bottle, and 
of a wine glass. One circumstance in 
the finishing of the wine glass struck her 
particularly. When he cut its rim round 
with a pair of shears, the glass, being as 
yet soft, yielded under the pressure of the 
shears, so that the wine glass was no 
longer quite circular, nor was the rim 
even. The workman then heated the 
wine glass again, and dextrously twirling 
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it round, it was brought back to the cir- 
cular shape, and its rim was even. 

Harry's father asked him why this hap 
pened. 

He said he thought, that it was turned 
into a circular shape by the pressure of 
the air as it was whirled round while soft,* 
as any other substance is made circular 
by the pressure of the tool when turning 
round in a lathe. And he thought that 
the air withinside of the glass prevented 
its being driven in, and squeezed together 
by the motion. 

His father told him that he was partly 
right in his supposition ; but there was 
one reason, one cause, to which he had not 
adverted, and which he had not yet per- 
ceived. He would say no more, because, 
perhaps, by observing further, he would 
discover it for himself, in attending to 
another operation — the blowing of win- 
dow glass, or crown glass, as it is called. 
First, a great pear-shaped bubble of glass, 
about a foot in diameter, was blown at the 
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end of an iron tube, to which, being soft 
and hot, it adhered. Then, by rolling the 
pear-shaped bulb upon a smooth marble 
table, i^d blowing into it, and by repeat- 
ing t))9se operations alternately several 
times, and by whirling it rapidly round 
near a hot fire, the bulb was brought from 
its pear shape into that of a globe. This 
globe at the part nearest to the furnace 
was thp hottest and softest, and yielded 
most readily to the centrifugal force, as it 
was whirled round, and therefore it. spread 
outmost there, so as to become much thinner 
than at the part to which the iron tube 
was fixed. To make the glass of an equal 
thickness throughout was next to be done. 
The iron tube was broken off from the: 
glass, leaving a hole in the globe, and 
then by means of a little hot glass, the 
tube fi^as fastened to the opposite thinnest 
part of the globe, and whirled again. The 
thickest part being this time nearest the 
furnace, became hottest; and in its turn 
yielded the most, becoming thinner and 
thinner. As the globe was whirled, the. 
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<$6ntrifogal force opened more and more 
the hole which had been left where the 
iron was broken* off, till ^fter some whirU 
ing the globe became a large (sircular 
plate of Aat glass of nearly equal thick- 
ness. 

Harry now perceived what he had 
omitted in the case of the drinking glass : 
the centrifugal forces or that force which 
arises from the tendency the parts of 
b6die& have to fly from their centre, when- 
turned round rapidly. 

As he left the glass house, he continued 
his explanation. 

^^ I suppose, &.tber, that the parts of 
the soft glass, as they are whirled round, 
tended to fly from the centre, and by so 
doing the globe became a larger globe,, 
and the circular plates became larger ck* 
cles, and all the parts flying off' equally 
from the centre, the' rim of the drinking 
glass became quite circular." 

"It is," said Lucy, ** not exactly, but 
something like a mop. Yes, Harry, a 
mop. When ike maid twirls it round fast, 
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the threads of tlie,iQop all fly but as far as 
tj^ey caa go from the centre ; and if it is 
a wet mop, out fly circles beyoad circles 
of drops." 

" Well," said Harry, " you have made 
out your likeness to a mop better than I 
thought you could." 

" I remember," continued Lucy, ** the 
first day I ever heard of centrifugal force, 
or had any idea of what it meant; it was 
from you, Harry; when I was making a 
pwcake, papa." 

" A pancake, my dear ! I do not re- 
member your ever making a pancake/' 

" Perhaps it was a cheese," said Lucy. 
" Some people, I believe, call it a cheese. 
Not a cheese or a pancake to eat, papa ; 
but I will show you as soon as we are in 
mamnaa'S' room." 

. Lucy kept her word, and whirling her- 
self round the moment she was in her 
mothers room^ the skirts of her petti- 
coats flew out, and, as she popped down- 
wards, while they swelled out, she ex- 
claimed*-*— 
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'^ There is a pancake, papa, or a cheese, 
whichever you please; and it is made, 
Harry, by centrifugal force, is not it?*' 

" I have been very much amused," con- 
tinued Lucy, " seeing the glass-blowing. 
Were not you, Harry ?" 

" Very much, indeed; and it has left a 
great deal to think of, and to inquire more 
. about," said Harry. 

" What more ? " said Lucy. 

" A great deal," repeated Harry. " For 
one thing, annealing, I do not understand 
that." 

" I recollect," said Lucy, " that when 
the man had twirled the wine glass round, 
and finished it, a boy came with a long pair 
of tongs, and seizing the glass ran away with 
it, as our man said, to the annealing fnr- 
nace to be annealed. And when I asked 
what that was, and what was to be don^ 
more to it, the man showed me a pan in 
an oven, and I saw our wine glass, with 
many others, put into it to be heated again, 
and then to be left to cool slowly. The 
man told nie they ought to take several 
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days to cool. This was done to make the 
glass less brittle, he said ; this is an* 
nealing. What more, Harry, would you 
know about it?" 

" A great deal more, if I could," said 
Harry. " In the first place, I da not in 
the least know why annealing makes glass 
less brittle." 

" Why ? Oh ! that is another affair. 
Why? Nor I," said Lucy. 

" And I heard papa and the master-man 
in the glass house talking of a curious 
fact. He said, that * when a glass vessel, 
of a particular shape, is allowed to cool 
immediately after being made, it will often 
sustain the shock of a pistol bullet, or any 
other blunt body falling into it from a con- 
siderable height; but a small splinter of 
flint, dropped gently into it, makes it fly to 
pieces with great violence.' " 

" Indeed," said Lucy, *' that is very 
curious." 

" So papa said ; and they went off to 
talk about Prince Rupert's drops. Oh, 
my dear, there are a great many, many 
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more curious things to be known about 
glass, and tJl the whysy mor^ than in my 
life perhaps I shall ever know.'' 

" But you need not know all the whys/* 
siaid Lucy. 

"But as many as I can," said Harry. 
'^ There was a man c&one in while we were 
in the glass house; did you see him, 
Lucy ?" 

" Yes. A genilemap, you mean ?" 

" I do not know whether he was a 
gentleman or not," said Harry; " he was 
a man." 

" But I know he was a gentleman," said 
Lucy. 

" By his coat? or his waistcoat? or his 
hat?" said Harry, smiling. 

" By none of those," said Lucy ; " by 
something better ; by the way he spoke ; 
by his tone, his language, I knew he was 
a gentleman." 

'^ And I, by what he said, knew him to 
be a man of sense," said Harry. . " He 
came to inquire for a person who grinds 
glasses for telescopes." 
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^^Tben he must be a man of sense^ to be 
sure/' said Lucy, smiling in her turn. 

'^ My dear, you have not beard all. He 
was trying experiments to improve the 
makii^ of those glasses. I did not under- 
stand all he said, but it made me very 
curious to know more." 

'^ Papa seemed to like him^" said Lucy. 

" Yes," said Harry, ^^ p^a and be 
talked of what a fine useful discovery glass 
isi apd how loiog before people thought <^ 
making all tl^e.uses that ac^ now miide of 
it"- 

It happened, that the next day Harry 
went with his father to ike house of a phy- 
sician, who had. a good library, and while 
his father and the physician were busy^ be 
asked leave to look for something he 
wanted in some of the books. The phy-^ 
sician gave him leave, and to work he 
went, searching for a chemical dictionary 
or encyclopedia, in which he might find 
annealing and glass. The volume con- 
taining annealing was mis^ng. He 
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thought this very provoking; but, like 
many things which we think very pro- 

• • • • 

voking, it was really fortunate, and well 
for him. Had he found it, he would not 
have understood the article ; he had not 
the previous knowledge necessary, and he 
would have lost his labour, if not his 
patience. He went in search of glass^ and 
there he found much that he could not, 
but some that he could comprehend. As he 
was both enthusiastic and indefatigable, he 
searched all through it, and had the great 
pleasure of picking out several entertaining 
things. Seizing on all that was suited to 
the present state of his knowledge, he left 
the rest for another time. One passage 
delighted him so much, from describing 
exactly what they had seen, and what he 
would have found it difficult to explain, 
that he scribbled a copy of it for Lucy. 
Scribbledy truth compels us to say, for it 
was scarcely legible. When he came to 
read it to Lucy he could hardly make it 
out^ even with her best assistance, and she 
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could himself. But, as she observ^, ibis 
haiid bad run almost quite away. 

^^ My dear^ I wrote it.ia a desperate 
hurry, and on a crumpled back of a letter,, 
with a pencil that wanted cuttingv and 
my lather was standing up with his hat 
and his gloves in his hands. I tibought 
he was going every instant, while I was 
writing the three last lines, scribble, 
scribble^ scribble, as fast as ever my pencil 
could go." 

".Thank you !" said Lucy, " fordoing 
it for me. But what is this about a chain ; 
1 saw no chain at the glasa house." 

" Chain ! my dear Lucy ; it is ctunVy' 
said Harry. 

" Chair !: Oh, now I understand it aU," 
said Lucy. ^^ It is the description of whaA 
we saw — of the men making the drinking 
glass — the roan sitting in the. arm-chair, 
and blowing through his long iron tube; 
then rolling it on the aj?m of ihe chair; 
and the other mani sticking oa the loot of 
the glass, and then taking the chair. Oh, 
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I see it . all again «— it is very well de- 
scribed*.'! ^ , , 

" I am glad you think so," said Harry. 
" It is more than the man who wrote it 
expected." ! 

** Expected ! did he ever think of me?" 
said Lucy, opening her eyes very wide. 
. "No, no, my dear," said Harry, laugh- 
ing. '* You may let your eye-brows down 
again. The author never thought of you 
in particular. I meant only his readers in 
general." 

'<Yes,'' said Lucy, " my young readers 
I suppose he said, as people often do in 
books ; i9 that what you mean, Harry ?" 

" I mean nothing," replied Harry, " but 
that the writer says he could hardly expect, 
by any description of his, to make glass 
blowing intelligible. Now th&t is all. Gro 
on to something else." ' 

. "With all my heart," cried Lucy. " Here 
are some more scribbled notes of yours, 
Harry. What does this mean ?" 

^ Brave man, and quick ' — ' Hands 

• * Edinburgh Encyclopedia. 
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through flames '^ — * Covered with wet 
skins — * Eyes of glass.' 

" What can this mean ?" 

" Do you remember," said Harry, "see- 
ing a great furnace at the glass hotise? 
You saw only the outside. They could not 
uncover it to show the inside to any body, 
lest they should have let in the cold air. 
Into that furnace they put the earthen pots, 
full of glass, which had been annealed, 
and they left them there to set, as they 
called it. If one of these pots happen to 
break it is a terrible difficulty to get it out 
and put another in its place. The getting 
out the broken one can be done well 
enough by a man at arms length from the 
fire, with a long iron hook, or a fork ; but 
the man who is to put in the new pot can 
have no use of hook or fork ; he must put 
the new pot into ita place with his hands, 
passing them through the flames." 

" Then indeed," said Lucy, " you might 
well call him brave man^ and quick; he 
must do it as quick as lightning." 

" But he could not do it as quick as 

n2 
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^^ without precautioos. He must be 
dressed, my dear, in skins, which are all as 
wet as possible ; and they must cover him 
2^1 over, all but his eyes, two holes are left 
fqr him to see through, b^t these are 
defended with thick glasses." 

^^ I am sure I am very much obliged to. 
you, Hany," said Uoy, " for bringing me 
home such entertaining things. That man, 
brave and qMick^ as you called him, was 
worth reading all glas^ through to get at 
How many pages did you hunt through to 
fi^d him ? " 

" I came upon him by accident,'* said. 
Harry; '* but I met with several other 
things which interested me, and I thought 
I would bring them away in my head for 
you; and I have them somewhere there, 
if I could but recollect theio ; but I can- 
not when I ^r^ in a hurry." 

" Do not try then," said Lwy. "When 
I try too hard to remember, I never can 
recollect what I want, but then it comes 
all ba^k again when I am thiiaking of 
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thU nice Utde glass tumbler, which papii 
bought for mamma's dressing box, in 
{dace of that which I btoke. It is pret* 
tier than the old one ; look at its pretty 
white l^afy border. That is ground glass, 
papa 6aid ; and this part below, like crys* 
talsj is cut glass ; and papa told me how 
this was done." 

" Two of the very things I wm trying 
to recollect," said Harry. ^' Then I need 
not tell you about that^" 

'' Noi'' said Lucy. " What a beautiftil^ 
transparent, clear, clean thing glass is," 
continued she ; ^* and how very useftil, 
and in how many different ways. Drink- 
ing glasses and looking<-glasses-^you may 
smile, Harry; but men use looking-glasses, 
as well as women." 

" Yes," said Harry, " and for better pur- 
pose too, than looking at themselves. They 
use looking-glasses, you know, for some 
astronomical instruments/' 

'^ Yes, and for shaving too,^' said Lucy, 
'> Or diey would cut their throats. Mighty 
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gratid you were about the astronomical 
instruments ! " added she, laughing. '' But 
let me go on my own way in honour of 
glass, to tell you all that I know. Besides 
looking-glasses, there are magnifying 
and diminishing glasses, both very useful 
and entertaining ; and then spectacles ! 
Oh, Harry ! .what wo^ld grandmamma do 
without them ? and how happy she is 
with them ! reading and working ^ well 
as I can at eighty-six. What a wonderful 
invention spectacles are, by which peo- 
ple can ^ee so many years longer than they 
could in former times ! Spectacles, I think, 
Harry, are the most ingenious things peo- 
ple ever made of glass." 

" Do not forget telescopes, my dear,"' 
said Harry : " the most wonderful of man's 
inventions." 

" How curious it is," said Lucy, " that 
all these things, spectacles and telescopes^ 
would never have been thought of but 
for that first bit of glass, which the ship* 
wrecked sailors observed, when they were 
boiling their ketde on the sand, with the 
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the fire made of sea weed. Do ybu re- 
member, Harry, my father's telling us that 
story?" ' 

" I do," said Harry ; " and now that 
puts me in mind of what I wanted to say 
to you. It was about that stbryl It is 
told in the book I was reading to-day, dnd 
I was glad to meet with it. There was a 
little difference ; the sailors supported their 
kettles on the > sand with pieces of fossil 
alkali, nitre, with which their ship had been 
loaded." 

f* And in our old story,'' said Lucy, "the 
iire was made of weeds, and the alkali 
came from their ashes, which burned with 
the sand, and made glass. There is Very 
little difference in the stories. It all comes 
to the same thing." 

" I know it does," said Harry. "But 
I was going to say something quite dif- 
ferent." 

". Say it then, my dear," said Lucy. 

"What time did you think that story 
happened ? " said Harry. 

" I do not know," said Lucy. "I hardly 
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««ier thJnk about jtme sa stories. I Ihkik 
it iras infoimer timei— *-a greatirhUe ago." 

" In the time of Pliny, or before ? " mid 
ikrry; " be tells the stbry." 

" Very lifcety," said Lucy. "^ I do not 
care who tells it" 

^^Biii;mydear/'fiaidHarry, ^' what I wioit 
you to ^are for is the wtoder thiit it sbotild 
%e 80 long since glass, and the way of 
iMldng it» were first discovered by ibat 
lucky Mcident, and yet tJmt it should be 
hundreds of years before it was brought 
iilto comsooo use. You know the ancients, 
ikt Greeks and Romans, haid not glass as 
we have." 

^^ I thought that they had glass botdes 
in old Roman times," said Lucy. ^^ I Te- 
member something about a bottle of glass 
in the Roman history, which a man brought 
to the j&nperor Tiberius (I think), and he 
dashed it to pieces when he was provoked, . 
and the emperor put him to death for it Do 
not you remember, Harry, my leading it 
loud to mamma, and your being so angry 
Witt thjat tyrant?" 
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'' I remembfr ibat perfeedy well/' i^id 
Hflny i ^ but thM wiks ofily one pafCtoidur 
botde." 

''Btit besides that particuliur bottle/' 
said Lucy^ " I recollect hearmg Mr. Frank- 
land tell mamma^ tbat there were plates of 
gfauss found in the rains of Hercnlanentfi." 

"Did be?'' said Harry. 

''Yes/' said Lacy, ^'and from that it 
is supposed) that glass windows were used 
by the ancients." 

" Perhaps so," said Harry* *• Bnt, my 
dear Lucy, to go no farther than England, 
my book says, that the English had not 
glass windows for many hundred years after 
that: The windows of houses and chfrrches 
were covered with linen cloth, till towards 
the end of the tenth century." 

'*You mean till about the year 999!" 
said Lucy. 

'^ It was not till after the days of Qaeen 
Elizabeth/' said Harry, '' that it was quite 
common for houses to have glass windows." 

''How very stupid people must have 
b<9en in those former d«ys then," said Lucy. 

n5 
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'^So it seems/' said Sbrry'; ^^and yet I 
suppoise they were not ^naturally morestu-*' 
pid than we are now. Recollect Virgil 
and Homer, my dear. But th^ the "an* 
cients bad not many men of science/' 

'^And then came the dark ages/ as our 
history calls them," said Lucy; "and in 
the dark ages I suppose people fell asleep, 
and could not think of glass, or any thing 
else. Even when they wakened there 
were not many that could write or read^ 
you know, Harry.'* 

" They had very few books to read," 
said Harry, " except the ancient Greek 
and Roman books over again, and they> 
had scarcely any books of experiments I 
believe." 

^'They had only manuscripts," said 
Lucy, "written on parchment, or on papy- 
rvLs. I remember papa once showed me 
a papyrus manuscript iti a museum, and 
I saw parchment rolls too, which the an- 
cients called books." 

" And what work there must haver been 
making copies enough of those manuscript 
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books," said Harry, "for people to read. 
And how few copies of^books a man:could 
make after all : and he could do nothing 
else." ^ . 

« -** No wonder the people were stupefied/' 
said Lucy. 

"But then happily was invented the 
grand art of printing," said Harry. 

" Yes, I remember,"' said Lucy; '* seeing 
it in capital letters in the Memorable 
Events. And when I first read of it I did 
not know why so much was said about its 
being such a grand invention. Now I 
begin to understand better. By the bye,' 
Harry, you have sieen a printing-press. 
I never saw one, and I should like to see 
how they print. I think that my father 
was asking something about printing- 
presses in Bristol." 

" Yes," said Harry, " he told me that he 
will tiake you to see one if he has time." 

" I wish it may be to-morrow," said 
Lucy. "We have very few days more to 
stay at Clifton : I hope papa will have 
time to show me the printing-press. But 
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in the neon tme^ Hmrrjr, will yoa fA&y mt 
c«p and ball with me ; look what a pvettgr 
iTOffjr onp and baU mamma has. given ina. 
I thought of it several times while you 
were talking of glass, hot I wonU not in- 
terrupt you. Now let us have a trial on 
die spike« Which will catch it the often- 
est? Will you spin the ball for me? " 
^^ What is the use of spinning it ? " 
A question easily asked — very diffieuk 
to answer. 



\^ Mamma, I am sorry that you could apt 
go with us to see the printing-press to ^ay^ 
for it was very entertaining. And look/' 
said Lupy, **I am not covered with printer's 
inki a0 you said I should be." 

" If you did not take care, my dear, I 
said. Did not I ? " 

'^ Yes, mamma; but I did take care you 
seQ, for I have not a single spot, md yet I 
saw evQry thing perfectly. Mamma, you 
have SQen printing so often^ I suppose^ that 
it would be tiresome to describe it to you. 
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And I flliali only tell you^ that it was done 
tlniMt exactly as is explained in our Book 
^f TradeSf in the chapter of The Printer. 
Do you remember my reading it to you, 
mamma? and the picture of the letter-press 
printer? And at the end it was said, that 
afiber reading this, young people should en- 
deavour to go through a printing office. 
I asked you directly, mamma, to take me 
to see one, and you said that you could 
not then, but that you would some time or 
other; and now the some-time-or-other, 
which I thought never would arrive, has 
come to day. I saw the letters, or the 
types, all in their square divisions in their 
cases, which lay slewing within reach of 
the compositor, who with his composing 
stick in his hand, picked out the letters, 
and placed them in the form. Then an- 
other man inked their faces, with a bl.aick 
puff-ball, and afterwards the wet paper 
was pressed down on them. I knew and un- 
derstood almost every thing he was going 
to do, mamma, from recollecting the de- 
scription. This was very pleasant There 
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was one thing though, which I had mis- 
taken ; when I took up one of the types, I 
«aw that the letter stands out from the face 
of the metal, it projects : now I had always 
fancied, that the letters were hollowed out, 
cut into the types, as the letters for instance 
of your name, mamma, are cut into this 
seal." 

"How could you think so, Lucy?" said 
Harry; ** you know that would be engrav- 
ing, that is the way engravings are 

made." 

" Yes, now I recollect, I know that is 
the way engraving is done, but I thought 
in printing books it was the same ; and I 
know now what led me into the mistake, 
it was our little ivory letters, which we put 
together so as to spell out words, they are 
all cut into the .ivory, and filled up with 
ink." 

" But does not your Book of Trades, 
Lucy, describe how the letters are made," 
said her mother. 

"No, mamma, not that I recollect," 
said Lucy. " I dare say the author sup- 
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posed every body must know it, but I did 
not." 

'^ That is my fault, I am afraid/' said her 
mother. 

^'Not yours, mamma, but the fault of the 
man, the author of the Book of Trades, if 
it is any body's fault. But, indeed, it 
must be very difficult for great grown-up 
old authors, to recollect the time when 
they did not know every thing or any 
thing themselves, and v^ tiresome to 
them to explain every little particular from 
the very beginning. It must be difficult 
too for wise authors to guess or conceive 
the odd sort of little foolish mistakes that 
children make." 

Harry waited till Lucy had done speak- 
ing, and then told her, that the manner in 
which letters are made is described in the 
Book of Trades, under the head Type- 
founder. 

"Is it indeed?" said Lucy; " then I read 
very carelessly. But I remember the ca- 
lico printer perfectly well, and how his 
types, or his blocks and patterns are made," 
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I know th6 pattern is first drawn on the 
block of woody a ]eaf and flower for . i&- 
stanoe, such as there is on this curtain: 
then with a very sharp knife, or a Iftde 
ehisel, they cnt away the wood aU roond 
the pattem^and between every part of it, so 
as to leave it standing up and stamiing out." 

^* In reUef^^ said her mother. 
. ^^ Then they rub colours on this pattern/' 
said Lacy. 

''As the other printer rubs ink on his 
types/' said Harry. 

''And the calico printer stamps it down 
on. the calico*" 

^' Just as the letter-press printer did the 
paper on the types," said Harry. 

" How comes it, Lucy/' said her madier, 
" that you remember so accurately all this 
(^lico printer's business." 

"Ob, mamma! for an excellent reason, 
which Harry knows. Do not you, Harry?" 

" I do," said Harry, smiling. 

" Mamma, Harry was a calicso printer 
once, and printed a blue starred gown for 
li^y doll," said Lucy. 
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^ And a pretty bloMed, blurred gown il 
was,* said Harry. 

^' I liked it the best of all her gowns^ 
and so did she/' said Lucy. ^^And we 
were so happy doing it, mamma, except 
when Harry cut his finger hacking at the 
block," added Lucy, shrinking at the recol- 
lection. 

*^What signified a cut,** said Harry; 
** but I broke the point of my knife, and 
that was the reason the star was but i^ 
botch at last." 

" The worst of it was," said Lucy, "that 
the stars all camis out the first time it was 
washed. But that was not your fault, 
Harry, but the washerwoman's." 

" More probably the fault of the colours 
you used," said her mother; "or else, 
why did not the colours wash out of your 
own gowns? the same person washed them." 

"That is an unanswerable argument," 
said Harry. 

"Therefore I will not attempt to an- 
swer it," said Lucy. 

" I am glad of it," said Harry; " I want 
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to go on to something else. Motiier, it is 
very extraordinary that printing should 
not have been invented for so many hun- 
dreds of years." 

'^ The same thing we said about glass/" 
cried Lucy. 

^^ It is surprising that the ancients should 
not have invented printing, Harry," said 
}iis mother, *^ because they had, in common 
use, contrivances which might, with a little 
more thought and ingenuity, have led them 
to the invention." 

''What do you mean, mamma?" said 
Lucy. 

^' I think my mother means their seals 
and their medals," said Harry. ''Their 
seals were made like ours, with letters 
cut in." 

'' Yes, in intagUOy^ said his mother. 
" But how did you know that, Harry ! " 

" I knew it, mother, from one of the 
large books of prints, which you used to 
lend me to look at at night, when I was at 
home." 

^'Montfaucon?" 
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. " Yes, mamma, there were in that book 
figures and descriptions of several very 
large Roman seals, in which there were 
names in capital letters. I brought you 
the book one night, mamma, when it was 
so large and heavy, I could hardly hold it 
I remember; and asked you to tell me 
something of those seals, and to read and 
translate a bit of the description to me, for 
it was French. And you were so good as 
to do it, mamma." 

"I am very glad I was, since you re- 
inember it, and that it is useful to you so 
long afterwards, my dear boy," said his 
mother. 

^' It said, that those great seals were 
used for marking some large earthen ves- 
sels, in which the Romans kept their wine. 
They stamped them down on the clay ves- 
sels, while the clay was soft, and then it 
hardened and the letters remained." 

" Just like our seals on wax," said Lucy. 

" I think, mother," continued Harry, 
'^ that all those great seals had the letters 
cut in, and not in relief." 
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<< Ye», and of all wkicK be gives repreden- 
tatfons. I think he never found any tri& 
tiie letters in relief;, but we are sure tiiat 
diere were such in use among the ancieikts, 
for I recollect it is said^ that some of the 
names on those wine vessels were aU m to 
the day, that is in intaglio ; which you 
know is a proof that they were made by a 
seal or type that was in relief* In the 
rains of Pompeii, loaves of biead have been 
found with letters stamped upon them, and 
Virgil mentions the brknding of cattle."" 

" Then/' said Lucy, <* they actually did 
know bow to print, without knowing it. 
1 wonder when they had such trouble in 
copying writing, that they never invented 
a printing press : how stupid ! when they 
saw the letters on the jars standing before 
their eyes," continued Lucy ; " but I sup- 
pose, that from only seeing one name or a 
few letters at a time, it never came into 
their heads." 

"Were there any Roman seals eVer 
found, do you know, mother," Said Harry, 
'' of the rare kind, with the letters inrelief) 
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in which there wu mor^ than one ^ord ? '- 

" Yes, I believe," said his mother, " that 
the Duke of Richmond has in his collec- 
tion a seal, on which there are four word^^ 
the four names of the Romaic to whom it 
belonged; and this seal belonged, it is 
thought, not to apy emperor, or great man, 
but to some private individual; therefore 
it is believed that such seals were in cpm-^ 
aion use among the Romans." 

" And they never invented printing after 
all," said Lucy ; " the GermaJis or the 
Dutch, I believe, invented it." 

^' And how did they come to it at last, 
do you know, mother ? " said Harry. 

" That is disputed, and not yet settled, 
my dear," said his mother. " Some say 
the hint was taken from these Roman seals; 
others, frotik the seeing the names of sainta 
cut on blocks of wood, under their images. 
Other people think that the idea was sug- 
gested by the seeing the manner in whitch 
cards were stamped." 

"Indeed!" said Lucy. "But thQ»^ 
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were from wooden blocks, not metal let- 
ters, or types." 

"True, and the first books were printed 
from wooden blocks," said her mother. 
" Some of these are still preserved in pub- 
lic libraries, as curiosities." 

" I should like to see one," said Lucy. 

" You would see how coarse they were, 
and how inferior to our improved printing. *' 

" To be sure, firom these clumsy wooden 
blocks," said Harry ; " but I suppose they 
soon got rid of those." 

^^ The Chinese use wooden blocks still, I 
believe," said his mother; ** and it is said, 
they had the art of printing long before it 
was known in Europe." 

" More shame then for them," said Lucy, 
" since they have not improved it all this 
time. What! use wooden blocks still. 
What blockheads." 

" Gently, gently," said her mother. 
"There may be some reasons for this, 
which you do not know : they have not our 
alphabet.*' 
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" But without going oS to defend or 
attack the Chinese, let us go on with our 
own affairs," said Harry. "What came 
neitt, mamma; and how did the people get 
to the printing press ? " 

"The first improvement made after 
the printing whole words with wooden 
blocks, was the making moveable letters ; 
then the same letters could be used over 
and over again, and as many made as they 
pleased. These were first of wood, after- 
wards they tried metal ; and when they had 
moveable types of metal, they next found 
the readiest way of fixing these in frames, 
and of inking and stamping a heavy weight 
down upon the paper, which was laid over 
them. There was the printing press." 

" What was the name of the man who 
first made a printing press?" said Lucy. 

" That is disputed too," said her mother. 
" Some say a man of the name of Scheffer, 
a servant of a Dr. Faustus, and some say 
Faustus. Poor Dr. Faustus should be al- 
lowed the glory of the invention, as it 
brought him into some difficulties." 



^^ Difieulties ! how, nMuoma, siieh a 
great convenieace a^ the art of priiatiiig?'" 
said Lucy. 

^' When he carried a parcel of his priatedL 
Bibles from Germany to Paris, and offered 
them for sale, as manuscripts had fovqierly 
been sold, the French, considering the 
number of copies he had made, and finding* 
them all to a letter the same, which waa ^ 
degree of exactness beyond what any 
the best copyist could have acQomplisheJL 
susipected that he was a wicked magician, 
and, by threatening to pursue him aasueb^ 
and to bum him> they extorted his secret 
fi;om him," 

" How cruel!" cried Lucy. 

"How unjust!'^ exclaimed Harry. "I 
would never have told it to them." 

" I would rather have told it than have 
b^en burnt alive," said Lucy. 

" It is very happy for us that we do not 
live in those days of ignorance," said their 
mother. " Men are honoured for inven-* 
UoDs.no^^, not persecuted or burned." 

"That is «t blewing," said Hany. « Bwt, 
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mother^ howmuoh you know about print-, 
ing and printers, and printing presses, and 
all the history of the invention:, how. eould 
you remember it all, and have it ready for 
us the v^ moment we wanted?". 

'^ Very easily, my dear," said his mother, 
smiling. ^^ Shall I tell you how and why ? 
When you went with your, father :this 
morning to see ihe printing piess, as I. 
could not go* with you, lying on my sofa 
here, I read an account of printing; for I 
was determined to be as wise as you^.by 
the time you came baclu" 

^^ And a great deal wiser, mamm^/' >said 
Lucy, 

^' A great deal, because you : picked out 
sdl the tilings X did not know^ ^d wwted 
to know,*' said Harry. "Thank you, 
moth^." 

His mother asked Haryy if he-had found 
out whedier th^M wasjip Bristol any print- 
ing press moved by a steamengine : fiarify 
answered^ that he did not kww* - 

" Yoti do opt know! bat did UQt you 

VOL. II. o 
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put your father in mind to inquire?** said 
his mother. 

" No, I did not," said Harry. 

" That is very odd," said Lucy, " you 
who never forget any thing of that sort.** • 

"It was unlike you, indeed, Harry," 
said his mother, ^' you were so intent upon 
it yesterday. I recollect your surprise a^d 
admiration wheii your father* told you of 
the double printing press, moved by a 
steam engine, which he had seen in Lon- 
don, where, without hands, the types are 
pressed against the paper,- and the ink 
spread just in the quantity requiiied ' over 
the letters ; and which can in one hour 
print 900 sheets on both sides. My dear 
Harry, is it possible you can have forgOt<« 
ten this?" ^ • 

'^ No, mother; I never said I had for- 
gotten it," answered Harry. 

"Then why did not you put your father 
in mind to inquire whether there was any 
such printing preds in Bristol ? When you 
left me, your head seemed quite full of it." 
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"Yes, mother — but— '• 

^^ But what ? pray tell me, for I cannot 
understand your silence, my dear," said his 
mother. 

'^ Only I thought, mother, that Lucy 
would like better to see the plain common 
printing press first ; because she said that 
she should like so very much to see exactly 
what is described in the Book of Trades. 
Therefore I did not ask papa about the 
steam double printing press, because I 
thought that would puzzle and hurry her,' 
and that she would not see the thing just 
as she wished ; and you know I can see 
what I want another time perhaps.** 

"How very kind, Harry," said Lucy. 
"So that was your reason, and you did 
not forget? But you never told me that 
you gave it all up for me. If mamma had 
not by accident asked, I should never have 
known. Oh ! Harry, why did not you tell 
riie?" 

"What signifies telling, or talking about 
it," said Harry. ' " It was nothing, but 
just vhat you would do for me. I do not 

o2 
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forget the fairy you gave up for me, Lucy, 
the other day, the |iew Con^ican iatry ! ** 



*^ A steam-boat will set off from Bristol 
to-morrow morning! Oh, father," cried 
Harry, " can you take me to see it ? " 

" I can, Harry, aud will with pleasure/' 
said his &ther. 

" Aud Lucy?** said Harry, in a tone 
which showed, that his joy, great as it 
was, could not be complete without her. 

<^ And I^ucy,'' said her father, ^' if the 
day be fine ; but I cannot take her. ^ it 
should rain," 

Next momingy Harry was up by day- 
break) peeping out to. see what kind of a 
day it was likdiy to be. A cloudy mom*- 
ing it was, at five o'clock; threatening 
rain desperately between six and seyen; 
raining downright between eight and 
nine; and presently, it not only rained, 
but it poured so that all hope was over for 
Lucy. Splish ! splash ! Harry trudged 
^fter his fatfier, through the dirty atreete, 
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scarcely hedriojg', not at all heeding, the 
rattling of carriages, rumbling of carts, 
it^ling of bairrels, jarring and jangling 
of iron bars dragged tipon drays without 
isviieek, over rough pavements, with all 
the indescribable datter, and clangor, and 
clamor, and stunning din, of this most 
4aois]r of noisy cities. Nor did he feel the 
rain which poured over him. But when 
the heavy shower ceased, and when drip- 
ping umbrellas closed, and the sun, through 
the clouds, gave promise of a better day, 
Harry entreated his fether to let him run 
back for Lucy. If his father would but 
wait for him five minutes, in a shop — 
^' this bookseller's shop, papa, I will be 
baick in less than five minutes, and I will 
bring her very quickly and as safe as pos- 
sible through the streets ; may I, papa? ^ 
*^ No," his father said, he could not wait, 
for the vessel would set off punctually at 
the appointed hour, and if they delayed 
five minutes^ they should be too late. 
Then Harry thought they could never 
walk fast enough. On he kept, before 
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his father, the rest of the way, till thejr 
came to a great crpwd of people. .Not 
only the Ipwer class of idlers, but perr 
sons of all ranks assembled to see the de- 
parture of the steam-boat. Harjy darted 
quickly after his father, while heads and 
elbows closed over him. He could not 
see farther than the backs and. legs of 
the people before him, for some time ; but 
he pierced through the darkness of the 
dense crowd of tall bodies, and emerged, 
at last, from under the elbow of a six-foot^ 
high sea-captain, into full daylight^ He 
found himself standing on the stone-pier 
of a large dock, at the very edge of. the 
water, in the front row of a multitude, of 
' spectators, who covered the quay. Through 
the buzz of voices, the first thing he dis- 
tinctly heard was — 

" She will not get out this, quarter of 
an hour — She will not get out till the 
tide lets them open the dopk-gates." 

She^ as Harry knew, meant the steam 
vessel ; he rejoiced to find that • they 
were in such good time. Now he had 
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leisure to breathe, ^and to look, ahoat 
him*. Close beneath the . stone pier, on 
which he was standing, were several ves- 
sels, among which he first distinguished 
the steam-boat, by the feiint grey smoke, 
which he saw. rising from a black. iron 
chimney, that , stood in the middle of its 
deck. The boat had sails, but they .were 
not spread, they were close furled, as un- 
necessary for the voyage. It appeared as 
if there were fewer sailors on board, than 
in the other vessels : but all was in motion 
on her deck, and on the adjoining pier. 
Two men were rolling a chariot over 
planks laid from the pier to the edge of 
the vessel; others were dragging to its 
right place on the deck, another carriage ; 
others held horses on the quay, who were 
to go int6 the boat, and who, with e.ar$ 
pointed forward, and expanded nostrils, 
drew back, and yet in a few instants pa* 
tiently. submitted to their fate : while the 
gentlemen, to whom they belonged, or their 
servants, anxiously called out, giving direc- 
tions about their valuable and theirfavourite 
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hasketo, bax6S» bagfi, and mnbrellas in their 
handS)' stood hj waiting, impatittitfyy till 
1^ hones a&d carriagea wece diapoted of, 
and then they atrelched their ned» and 
their faands^ and gare in their goods, with 
€agar direotions, tc^ a saiW, who, balanced 
on a board, scarcely appearing even to 
listen to thein, hocaded the packages as 
fast as he received them to another aailor 
behind him, repeating continually to the 
anxious proprietors ~> 

'' They will all be safe; all mU be 
taken good care of, -Sr," or ^* Madam^^ as 
the case might be. 

Harry was astonished foy the vast weight, 
nvmber, and bulk of things, animate! and 
inanimate, which were stowed 'on board, 
loads of boxes, and parcels, dnd baskets, 
trunks, chests^or packing-(iaaes,besides the 
oarrimges^ and horses, and, - after all, pas- 
seagem ^crowding in innuknerable. ' AH 
these to be carried by steam^ full against 
the wind,' whieh • was now rising. There 
was a mtti in a blwe jacket, with <a large 
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straw Int on^ ^staBdiIlg nvkr Harry^ ' Re 
was a sailor,, beloiigiiigf ^ ta one ' of the 'Sail* 
iflf^packets which lay in the dock, and 
whiek was not l&ely to sail this day, wind 
not parmittiBg. He* eyed, with no friendly 
eye^ tthese preparations goings forward' with 
Such ; akcritf * . His brow darkenedy < and 
widi a sulky look, -he began to whistle. 
One belonging to> the > steam4>oat|* who 
heard faini) smiied and said«**«- 

^^ No' neisd to whisde for a fitir^ windv 
Wa am ^ widiout a) wind, <or against it^' 

Prayobed beyond - endufance fay ' IJbis 
boast, the eld sailor swoieo— >yes^'l am 
sorry to say he did swear*- that for his 
part he would not go oa board a'SteaiEh 
boat for both Ae Indies^ and a puncheon 
of .nmL. into the. bargain,: not < he i He 
would rather j in (he roughest gale,' be out 
at Bea,.in an honest, sailing packet^ Widi 
aigale in his teeth, ;di«i go an boa^d 
such a thing as tiU% the finest 4lay «of the 
year. 

This ispeeeh ; /making little impmsstoii 
apon &e by«<standers, he added, diat ^' It 

o 5 
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was well for her it was £Btir weather^ for 
she would never stand a gale." 
, Then shutting one eye, and looking up- 
wards with the other, he observed, that if 
he was not more mistaken than ev^*:he 
was in hk.days, the ¥rind that was rising' 
would soon blow a storm, .which, would 
bring, as he prophesied, evil to all who 
were going on board her. 

Among the intended passengers who 
were standing by, was a poor decent look- 
ing woman, in .a black bonnet sgid doak, 
with many bundles . in. one hand, . and 
holding by the . other a sickly looking 
little girL The woman listened wi& 
grwt anxiety, and the child looked ex- 
ceedingly frightened, . whilst . diis sailor 
was speaking, and grew paler and paler, 
when he went on teUing of the dan- 
gerous accidents he had heard of happen- 
ing on . board steam-boats — boilers that 
had burst, and scalded some to death, or 
blown all on board and the vessel to 
pieces* The. child, on hearing this, let go 
a cocoa-nut) which she had been hugging 
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close to.h€r bosom, and clung with both 
her haads.tb her mother. .The* cocoa-nut 
would have rolled into the water^.if Harry 
had not stopped it; but he picked itup, 
and returned it to the little girl, offering 
to put it into a bag which her mother tried 
to open, but her hands trembled so much^ 
that she could not untie :the strings ; Harry 
disentangled them for her, and begged her 
not to be alarmed. .. The sailor persisted 
in saying, that she had good reason to be 
afraid, adding, that as . her child was so 
much /frightened, and as her own heart 
failed her, she. would do much better not 
to go in the steam^boat, but to wait till 
the next day, and take her place /and a 
comfortable . birth in the : sailing-packet, 
which would be off early in the morning. 
. The . poor woman said that she could 
not wait for the morrow ; and though she 
still trembled, she tried to sqpeak steadily, 
saying that her heart did not fail. her; that 
she was determined to go now, and in the 
8teaiii-packet, for it .waalhe. cheapest and 
the quickest way she could go to her 
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ttother, /w1k> iifBS l|riu9 dngncia^ iii, itt 
DaUii^ and if ske mmed tbift dnjr^ she 
vugkt iieTev Me iMr ttother «UTe^ 
. Tke^tiiais T6lltd down ber ^checdcs as 
sIm spokac llie Milor stiU ttrgMl lier not to 
g«) tnd risk -dffOWniiiip Jhcr <€hUd^'' Harry 
ddled ie kte fbther^ ^whoiirtt 'talking to 
aome geotfamen) aad kaid not keaad- wImU 
fNmed, 'HfitRybeggied bis kthxatiindld 
tomB waA tril diis poor ivomaa wbether lie 
Iboaglifr aha might aofely go in &e steam* 
beat er not Not only bis ftither^ but ibe 
geotiemwM who bad beeifc teifcii^ torhim, 
eaoae maDBdmiefyj and assured the poor 
wonnui^ tbaty in <lhieir:<»pini(Mi; sba might 
go With perfect safatj* One itf^theae gen-» 
daman was «n American 7 hm toid bar 
tliait be had^ m his ownreoynt^, ^hem 
homhreflb of times^ and many ihousand 
milea in >rteasn4bofltey and bad (never sem 
mf meidaiit happen. 

Horry's father added^ Itwdier to eocoa*- 
rage (ihe poovtwomAn, Ant die two fantia* 
nwiy-wfao ww«r0peahiiig to hea^had^em- 
selvaa taken Ihair passage onp4»aai tins 
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vety packet ^e Aanked' thera^ and 
wiping away her tears, said, she had been 
detenntned to go at aU hanrds ; but now 
she had no fears« The sailor sulkily tiimed 
away and walked off; 

A c^tum eaiBsefor all to go on board, 
MS the< tide serted^ and they weve just 
opening the dock gales. All hastei^d on 
Board, except the poor woman ; bot the 
Aoment she began to move, her cluld 
iscrcamed, aiid clinging round her legs, 
cried, ^^ I know it will burst ! I know it 
will iburst ! It will scald me to death ! It 
nill kill us ! Oh, mother ! mother, do not 
go! Oh, mother! mother!" The poor 
womaa did all ahe could to ^soothe her, 
buf in Tain; the child was so teriiied thM 
it tistened to nothing ; aoad when its hands 
were looGiened from round its mother's 
knees, and when she tried to lift it up, the 
little girl ciMght fast hold of Harry's arm, 
stealing with all her miglrt; a mes- 
senger came, saying that die eaptain would 
Mt wait: ike woman again tremUedexoes* 
«lrely, and grew pale. 
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" P4WN>s» father," paid Harry, " if I 
oSff to go on boards th^ little girl will 
Qfn^ with me, when she aees that I am 
not afraid." 

" Try," said his father. 

Harry, spoke very gently to , the. child^ 
who ^topped : crying, and listened to hixrk, 
and let him lead >er on, when dietsaMr 
that he was not afraid. He thus. got h^ 
ii^tp the boat to the wqmati's. satisfaction. 
,The. chUd still held, fast hold of his hand^ 
myis^i '} Do .not leave me, do not go." . .. 
. , '' I mbst go," said Harry, ^^ and J am 
very sorjy far it, for I should like to stay 
very much*" . , . , 

, His father, who. had followed him, and 
5vho had learnt tibiat they could go a few 
miles down the river, and be putonshois 
at a landing place, told Harry, thal^ since 
he. wished so much to go, he mig^ty.and 
jthat he wQpld, accompany him.. Hariy 
thftnk^ him, a^nd wa^ delighted. ,Tfae 
gates, were :;i>oW opened^ and they w^ 
slowly .towed>(]^t of ^e dock, and between 

the narrow piers, while the ^wingabridgi^i 
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turned back, were covered with spectators. 
A band of music stationed on the deck 
played. The sun. shone bright, and all 
looked happy. Yet Harry was a little dis- 
appointed by their being towed. He told 
his father, that he had thought it was all to 
be done by steam. 

^^ Wait, a few minutes, and you will see 
that it will be so," said the captain, smiling. 
^ As soon as the .vessel had. reached. tibne 
river, 1 and passed the place where a &nry 
boat was crossing, the smoke 'from the 
chimney issued thicker and tliicker, and 
spread like a j^igasitic pennon over their 
heads. The. towing had ceased, the padr 
die wheels were set. in motion, '^And 
now, my boy/', said the captain, " we are 
going by steam." And easily and swiftly 
they went, gliding rapidly om between high 
hills and rocks on both sides of them. 
The lofty crescents, terraces, and hanging 
gardens of Clifton, seemed to fly back as 
jfchey passed. In a few seconds, the feny 
boat lessened and vanished. Tbey passed 
the majestic rock of St. Vincent^ ci^own^ed 
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widi specks of hmBui figures. Birds ho* 
leered round their neslB m the vock. * As 
tfaey passed oti, the csftain pointed to 
Leigh Woods end Nightingale ^Valley ; 
but scarcely had he named theoi^, when 
new scenes • were before them. Harry 
felt afraid that they wefe going too 
swiftly, and that hia pleasure would too 
soon be al an end« He had 'never 
stirred' firom the spot where he stood, 
when he had first entered the boat: the 
diild, havhig fiist hold of his fore fii^fer, 
had 1^ ihis' time,' InUed 1^ the musici and 
the easy motieo, fallen fest asleep widi bar 
head idl fa^ mother's lap; Hany longed 
to go t<^ hBB'&ther, ivho was watting up 
and down die deck, with the captain 
and the Ameriean gentlemany talking as 
he heard, every now and then, as &ef 
passed him, of some&ingentevtadning! about 
Steam boats* But he thocaght he could 
not draw his finger iiway from the jdiild 
^mlhpttt wakening it, and the mother^feojced 
op ptteously in Irs fi^e oooe^^ when he 
ofered to move, saying-^ 
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^^This is the first sleep she has had these 
three nights. She hM been Teiy ill." 

" Try if you can put in your finger in* 
l^ead of mine/' ^iiqpered Harry, and gen* 
tly unclo^ii^ the hand of the sleeping 
. child, he drew out his, and the mother 
f sKpped in hers. The hand closed again, 
the child did not waken, the moliiep smiled, 
and Harry, set free, ran off joyftdly to his 
father. He* found the gentlemen were 
eagerly claiinmg for their sereral nations 
the honour of bringing into general use 
the invention of the steam vessel. 

The captain, who was a Scotchman, 
claimed it for the men of Glasgow. The 
American maintained, that the number of 
steam boats in America, and the years. they 
had been there in use, proved that liiey had 
first felt the Value of the invention. This 
could not be denied, ihe Scotchman ad* 
mitted; but it must never be forgotten, that 
the firfift was sent out to Ammca from Glas- 
gow, and' that a Scotchman went 0Ut with 
it, and that ^e engine, was one of Boulton 
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and Watts; without this it could never 
have been set a*going« 

An Irish gentleman here begged leave 
to remark, that the experiment of the last 
winter's trial of them between Dublin and 
Holyhead had been undeniably the most 
ftiir and satis&ctory ever made, and had 
established steam vessels in the three king- 
doms* An Englishman who w^as present, 
and who was silent till the last, said only 
that he was content, since none could doubt 
the CMigiaaJ invention was English, and tbe 
whole establishment of this glorious and 
useful discovery in Europe was exclusively 
British. Harry's father, to whom he ap- 
pealed, had the candour to mentiop a 
French gentleman **, who many years ago 
tried an experiment with a steam boat on 
the Rhone at Lyons. By listening to all 
that was said, Harry learned in ^ort the 
history of this invention. It was first 
thought of nearly a. hundred yi^^ ago, by 
a Mr. Hull, for towing vessels in and out 

* The Harqnis de Jov0fpj. 
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of harbours; but he only made the proposal, 
not the attempt, and he had no idea of 
using it . in any other manner. The first 
.person who actually placed a steam engine 
in a boat, and tried the experiment, was a 
Mr. Patrick Millar, at Glasgow ; the re- 
mains of the boat are yet in being, and the 
Scotch gentleman said he had lately seen 
them. Several persons in Scotland and 
England about this time proposed to em^ 
ploy steam vessels; but they did not come 
into general use, till a model of one was 
carried from Glasgow to America. Its 
successful establishment in that country, 
on the prodigiously extensive lakes and 
rivers of the new world, proved its practi- 
cability, and brought it at last into use in 
Scotland, England, and Ireland. 

Harry was surprised to hear that a hun^- 
dred years should have passed between the 
first invention and its being brought into 
general use, and asked w.by it had not suc- 
ceeded at first as well as at last. Several 
reasons were given: the Scotch captain 
said, that vessels were not originally made 
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strong enough; that the improycanents 
lately adopted in ship building had ren- 
dered it possible to employ a greater power 
of ateam than they could formerly^ without 
danger of destrojdng the vessel. The 
Englishnian obserred, that people had been 
for many years too mubh occupied in ap- 
{dying the dteam enghie to other purposes 
in England, to Ihink of adapting it to 
boats. And indeed it was scarcely neces- 
saiy ttU now, that commerce has inoreased 
so rapidlyi and the goods and people to 
be carried on canals, rivets, and sea, are 
so numerous. 

Hany was^ much obliged to liie gentle- 
men who took the trouble to give these ex- 
plfttiations in reply to the question he had 
asked, and felt a little proud of being 
treated so much like a reoisonable person. 
He took care not to interrupt them with 
more questions, though there were many 
be willed to ask. But, at the first pause, 
he whispered to his father, and asked whe- 
th^ it was possible for him to see the 
machinery of this steam vessel; He could 



309 

not se^ the paddle-wheeb, of which he had 
heard the captam speaiking. He i/mhed 
very much to understand how these were 
moved hy the steam togine, and how they 
worked the ship forward so rapidly and 
powerfully against the windy which now 
blew strong. His father toM him, that he 
could not show him the machinery, while 
they were going on, but he would ask the 
captain to show it to him, whenever they 
stopped, which they were soon to do at a 
place called Lamplighter's Hall. This 
was now in sight, and in a few minutes 
they reached it, and Harry heard an in- 
creased sound of the rushing of the steam, 
which was let out before the vessel could 
be. stopped. The noise of the working of 
the machinery ceased, the vessel stood st^ 
and a rope was made fast to the shore* Some 
of the passengers were to be set down here, 
and others taken up ; and during the delay 
this occasioned, the captain had time to 
attend to Harry'a request. He wa& a good*- 
natured man, and took pleasure in gniifyf 
ing, a^ he said, the boy's laudable curiosity. 
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He showed him how the engine is con- 
nected with the paddle-wheels. They 
looked something like the water-wheels of 
a mill, and as they turned, and as each 
vane struck upon the water, he perceived 
that it urged on the boat, like the oars of 
the boatmen, whom he had seen rowing: 
He asked at what rate they had been mov- 
ing to-day, and was told, "about eight 
miles and a half an hour." They had 
been going against the wind, but with the 
streain. He asked what is the fastest rate 
at which steam vessels can go, and was 
told, by the American gentleman^ eleven* 
miles an hour ; but in England, as the Eng- 
lish gentleman said, ten miles an hour. 
The Irish gentleman asserted, that during 
the last t^o years the passage from Dublin 
to Holyhead had always been performed 
at an average rate of about seven miles an 
hour,' and that the mail, which was car- 
ried by the st^on packets, had scarcely 
missed' a day even in the moist stormy 
weather. He asked Harry if he had 
suffered from' /sea sickness. Harry had 
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never been in a ship, and had never been 
sick in a boat. The river had been so 
calm to day, that they had scarcely felt' the 
motion of the vessel. 

" Well^ some time or ot^er, you will feel 
what it is, and then you will be thankful to 
the steam packet, which at least lessens 
the time of the suffering, and affords the^ 
certainty that it will be over in a given 
number of hours." 

Harry listened to his father and these 
gentlemen, who spoke of the great advan- 
tages to commerce and to society .'froiii this 
quick communication between distant coun- 
tries. Enlarged views opened ' upon his 
young intelligent mind, and- he exclaimed, 

^' What a grand invention ! I am glad it 
was made by — '' 

Englishmen^ he was goii^ to say, Bri- 
tons he did say^ which word satisfying the 
Scotch, the Irish, and the Bnglishmatoy 
they all smiled upon him. ' 

^'Pray, young gentleman, what do you 
think of us Americans/' said the American/^ 
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*' We kave dene more than any <tf you, I 
gae». Recollect tW we have ajfe ^e 
least tltree hundred steam boats in coa- 
stant use." 

^' Three hundred 1 " sud Harry, with a 
tone of admiration. ^'But recollect," 
added he, ^* that it is by our h^lp that yoci 
have all tibese^ You know we sent the 
ftrst model to America." 

"We Scotch," interposed the Scotchman, 
in a low voice. 

"That model helped, I acknowledge," 
fiiaid the American. 

" Then," «dded Harry, <' if we hdped 
yott in the beginning, you that have a whole 
new world to yourselves, will help us in 
the end,^ I hope." 

" All fair, and I hope we shall ; so shake 
hands," said tl^ Ammcan^ shaking Harry 
heartily by ike hand. " For one, I pio- 
mine you, if ever you come to^ America, 
my little man, I will make you heartily^ 
welcome ; and if you please^ you shall go 
in a steam boat on the Mississipi, and 
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Missouri, and on the Ohio, some thou- 
sands of miles. That would please you, 
I guessl " 

" I am sure it would," said Hariy. 
Gratitude to these kind gentlemen, and 
the enthusiasm which had been excited in 
Harry's mind, quite overcoming his habi- 
tual taciturnity, he went on talking of this 
glorious invention, * " After a hundred 
years working at it, it is at last," said he, 
" brought to perfection." 

" Perfection ! " repeated his father. 
" Harry, that is saying too much." 

" Too much for any human invention, 
sir," said the Scotchman. " And as we 
know even at present, there is much more 
to be done for these steam vessels." 

" And much is doing," continued Harry's 
father ; ^' men of science and genius are 
going on continually, making inf^rove- 
ments." 

" Just before I left London," said the 
Englishman, " I heard of a number of ca- 
pital improvements, preparing for our steam 
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boats, which will make them more durable 
and safer than ihey are at present.^ 

The American nodded with an air of 
g^eat satisfaction, and some mystery. 

'* Can the steam boats be made safer 
than they are V' said Harry. 

'^Since accidents havehappaied," said the 
captain, ^' they may happen i^gain; but 
many that have will hardly occur again. 
We shall guard against liiem in fixture/' 

" May I ask, sir," said Harry, very re- 
spectfully; '^ mig^t I ask what was the 
cause of those accidents, and how you . 
guard against tli^m now?" 

'^ You may ask, and welcome, my eager 
litde man," said the captain, wi& a good- 
humoured smile ; * *^ but I cannot under- 
take to answer you all this at once, or at 
any time. Certainly not now, my dear 
little fellow," added be, looking at hts 
watch, ^' for I must be off. So good-bye 
to you." 
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The pocn: womaa with her child stood 
close to the place where Harry must pass, 
when he w€ls to land. With a grateful 
smile, she said to him, as he came hear, 

^^ Master, my child here is a deal the 
better for that sweet sleep she had ; thanks 
to you for it." 

Pleased, yet ashamed to have this said 
to him, in the hearing of several people 
who were standing by, Harry coloured up 
to the ears, and answered in a blunt man- 
ner, and in a mde tone -7- 

^' Do not ^bank me for nothing. I did 
nothing at alL" 

The child, running before hjm so as 
to stop him, a3 he would have pushe4 on, 
held up her cocoa nut, and said, 

" I will give you tins. Tajie it— do." 

^ Oh no! I cannot take it from yau," 
said Harry ; '^ but thank you, thank yoi^.'' 

The child still held up the cocoa nut, 
and Hany seeing that she jodked vexed 
by his cefiisal, took it from her hands, and 
turning bacik, rolted it along die id^ek. 

p2 
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"Run after it; ran!" said he; ** and 
thank you as much as if I had it. Good 
bye." 

The child ran after the rolling ball, and 
Harry sprung from the boat on shore. 
A chaise was procured at Lamplighter's 
Hall, an inn near the landing place, axid 
his father and he were now to go in it 
back to Clifton. Harry's head was so 
full of the steam boat, that he could 
think and talk of nothing else all , the 
way. 

" Father, among other advantages which 
steam boats have over carriages with horses 
and men, there is this great one, that the 
steam engines neither eat, nor drink, nor 
sleep. And steam never grows tired, but 
horses and men must rest sometimes." 

" I wish you would rest now, Harry, a 
little," said his father, " and do not kick 
my shins in your transports." 

'* I beg your- pardon," said Harry. 
" But, father, I do not see why a steam 
boat should not go on for weeks and 
months, just as well as for hours and days. 
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Surely it can go as long as there is fire^ and 
as long as there is water. Cannot it ? " 

"Surely; as long as we can supply the 
engine with fuel, and the boiler with water, 
and as long as the machinery does not 
break." 

" Then, if they make the whole strong 
enough," said Harry, " why should not 
people cross the great ocean from England 
to America, as well as the little sea from 
England to Ireland? Why not, father? 
What is the difficulty? You look as if 
there were some impossibility." 

" No, Harry — not an impossibility ; but 
there is a difficulty, and a great difficulty," 
said his father ; " and if you consider you 
will perceive what it is." 

Harry considered ; but he did not find 
it out. His mind was too much exalted ; 
he was too full of the noble steam boat to. 
be able to think with his usual degree of 
attention. 

His father helped him a little to settle 
his thoughts, and brought him to consider 
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the time which would be requisite f<H- this 
voyage to America. 

" It takes about three weeks;^ Harry. 
What would be absolutely necessary to 
the steam boat to enable it to stay out 
at sea all that time, and to perform its 
voyage?" 

"Fire, water, men -^ that is al V »aid 
Harry, ^' except provisions] the usual 
things whkh are carried for long vojrages, 
^e may t^e for granted, 4re carried." 

'' True; but there is sbtnethmg which 
you have not yi^t named^ that is essential^" 
said his father ; ^^ by essential, I mean that 
without whibh the thing cannot be." 

" Fire, water, men-^men, fite, water," 
repeated Harry. ^- I can think of nothing 
else tirhich you could say is essential. I 
need not say men even. One man eould 
regulate the engine I believe." 

" What do you mean by regulate the 
engine?" said his father. 

** I mean," said Harry, '^ he can supply 
the boiler with Water, and the fire with 
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fiiel. Fuel! aye, xiow I see what you 

mean, father. Fuel there must be to keep 

up the fire to boil the water to make the 

i steam. So coals must be carried, or wood, 

[ and great quantities ; but their weight we 

b need not mind on the water, and with that 

power of steam, you know, father." 

j "I know, son ; but what will you do 

I about the bulk. Coals, or woody or what- 

I ever fuel be put on board your steam boat, 

must take up space. Calculate how 

much." 

After going through a calculation, whicb 
need not be here repeated, Harry groaned ; 
and acknowledged, that unless the steam 
boat were many times larger than any 
that had ever been made, it could not 
afford space for the necessary quantity of 
fuel. 

" But why," argued he, " should not a 
vessel be made several times larger, than 
any we have seen?" 

A moments reflection showed him, 
that such increased bulk would require in* 
creased strength to keep it toGrether. and 
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that again must bring increase of weighty 
and difficulty of managing the whole. 

" Still," said Harry, " though there is 
this great difficulty about canying the 
fuel, we should not give it up, should we, 
fiGcther? Perhaps some of those ingenious 
men, who first thought of steam boats a 
hundred years ago, or evea fifty years 
ago, imagined they should never suc^ 
ceed. And they were laughed at, were not 
they, because they did not succeed at first? 
Yet now! Oh if they were alive now! 
«md could see what their invention has 
come to ! The admiration of the whole 
world! Therefore, father, I think people 
should not mind being laughed at, when 
they know they are right ; and they should 
not be stopped in their great discoveries by 
little difficulties, or great difficulties, or. any 
sort of difficulties^ but still go on trying 
experiments, and inventing, till they come 
to some impossibility, and then they must 
be quiet. But not till then, they need not 
give up : and they should not," cried Harry. 

•' Ri^t, right, ray dear boy," said his 
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fether; " I am glad to see this spirit 
rising in you." 

Hany was silent for a mile or two,, 
and tl^en exclaimed — 

" Father ! I am so glad you have no 
book this morning to read in the carriage, 
because you have time to talk to me. Tell 
me vd^at accidents happened formerly in 
the steam boats, and how do people 
prevent them now, as the captain said they 
pan?" 

^' The principal accidents, and the most 
dangerous," replied his father, " have been 
the bursting of the boilers. If I recollect 
rightly, one which burst in an American 
vessel killed several people, and blev\( the 
boat to pieces. Another, which burst in 
England, scalded to death the persons in 
the cabin who were near it." 

" The sailor spoke truth then," said 
Harry, " to that poor woman this morning, 
though I did not believe him. He advised 
her not to go on board the steam boat, be- 
cause he said that many such accidents 
have happened, and happen very often." 

p5 



322 

^^ There he was wrong/' sidd Hairy^s 
father; " because he exaggerated* But 
few have occurred. We have accounts of 
them ally and can therefore judgfe and 
speak positively." 

" I am glad of it, very, veiy glad^" 
cried Harry^ ** Now, ftther, about the 
ways of preventing thetn in fiatore, will 
you teH me that?" 

•• First tell me, Hliny, do you know the 
difference between what is called maUeaiUe, 
or wrought iron, and cast trm. You saw 
both, and the difference was explained to 
you, when we were at the foundeiy." 

" I recollect it, father," re^dfied H«rry. 
^' Cast iron is, I believe, that which has 
been melted and made to run into the fi»rm 
in which it is to be used. Malleable or 
wrought iron is <ihat which is hammered, 
when it is heated, into the shape, what- 
ever it may be, that is -equited." 

^* Since you know thili much, Han^, I 
can go on," said his father. ^ It has been 
found by many trials, that Immmered, or 
wrought iron, is irtrdnger tihan cast iron ; 
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and better able to resist the expansive fotce 
of steam. Those boilers of steam engines 
'^hich burst, were, in inmost all instances^ 
made of cast iron. Others of wrought 
iron have also, in some cases, given 
way ; but even when they have, they have 
not exploded violently, so as to do mis- 
chief. They have rent astH[ider, and 
opened, so as to let out the steam; In 
ccmsequence of this experience, boilers are 
now generally made of wrought iron. This 
is one cause of increased safety." 

" And a great one," said Harry. 

'^ Another step in improvement and 
s»Mf has been made," continued his fa- 
ther, " by experience having proved to us, 
that though copper is rapidly destroj^d by 
idtemate heating, and cooiing, it is more 
durable than iron for boilers of steam ves- 
sels at sea." 

'^ Copper stronger than iron, father ! " 
cried Harry, " I should never have thought 
it was." 

'^ You do not repeat with your usual ex«» 
aetness what I told you,'' said hk fatk^. 
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** I did not assert that copper is in all cir- 
cumstances, and for all purposes^ stronger, 
and more du)rable than iron. I said, that 
it has been found to be more durable 
when used as the boiler of a 6team engine 
at sea.'' 

" At sea!'' repeated Harry. " Father, 
I ki^ow that you have some particular rea-^ 
son for being so careful in the words of 
what you say, and in that emphasis you 
laid upon sea." 

" Find out my reason then," said his father. 

^* Perhaps," said Harry, " there may be 
something in sea water which rusts iron, 
and so destroys it ; and perhaps tkat, what- 
ever it may be, does not rust and destroy 
copper." 

"*Just so, Harry. But what is that 
something ? You are acquainted with it," 
said his father. 

" Is it sea salt," said Harry, " which is 
in the water ? " 

" Yes, Harry; a chemist has lately tried 
experiments, which have ascertained this 
fact; and in consequence of these ex- 
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periments it has been decided, tbat in 
future the boilers should be made of 
copper." 

"How useful it is to try experiments ! " 
said Harry. " That settles what is trutib, 
and there is no more doubting or dis* 
puting. That chemist was a sensible 
man. 

" And here is another large instance, 
Harry," said his father, " in which che- 
mistry has assisted the mechanic." 

" True, father," said Harry ; " but there 
is another question I want to ask you, about 
the paddle wheels. What were the im- 
provements in them, of which those gentle- 
men were talking ? " 

" I cannot explain them to you, Harry," 
said his father ; " because you do not 
know distinctly the difficulties and the 
faults in the present construction, and these 
I cannot now describe to you. You should 
first see them in action in the water." 

" And how, and when can I do that?" 
said Harry. 

^' Not now, when^ we are going in a 
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Qarriage <m Imit" said his father, laughing; 
'^ but Mine time or other we may be in a 
boat within view of a steam vessel." 

Hauy ttighiqg, repeated^ ^' Some time 
or othj^. Is thefe any other great im* 
{HTovefiient you could explain to me?" 

His father yawned, and said he begaa 
to be weary of his questions. 

^^ Only one thing more I have to say/' 
said Harry^ ^^ and . you need not answer. 
The steam /^agine I saw tlus momidig in 
the boat take^ iqp a great deal of room ; if 
it could be joade to do as well in a smaller 
oompaas, what a great improvement! How 
covlortable it would be," Jiaid Harry. 

<^ True," said his father^ " and how 
qom&staUe itwoold be to me, if you would 
let me xest now." 

/^ Poor fail^l so I. will; t^ank you. 
I have quite tired you." 

^^ No^ Harry ; buti did not sle^ weU 
last nigbt./ I drank too: strfmg tea or 
co&e." 

His father went to sleep, and Harry sat 
as stiU as a mouse, lest he should waken 
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him« How tea or cofiee could keep people 
awake fae did not know ; he poiMiered long 
on that subjecty but was never the wiser ; 
he had never yet been kept awake by 
eith^. When the carriage stopped, and 
not till then, his fath^ wakased, quite re* 
freshed. 

When they got out their postillion beg- 
ged Harry to stay a minute, while he 
fumbled for something in the side pockets, 
and then in the front pocket of the carriage. 

^* It was here* It should be here. They 
told me it was h^e," muttered the postil* 
lion, whfle fae continued hiB search with 
his legs out, and his body in ^ chaise: 
at last in the sword Gase heioand what he 
had been told was tlfcere; and be brought 
out the cocoa nut, whaeh he put into 
Hany's hands^ telling htm that a sailor 
charged him not to forget it. He said 
that a mother and child sent it to him ; 
and the messs^ was, ihat ^^ tt might 
make him a cop, some time or other ; and 
had good milk m it, if he x:oithl get it 
out" 
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The postillion was anxious to deliver 
this message correctly ; for he said he 
knew the woman, who had been always 
very kind to him, 

Lucy, who had been looking out of the 
window of the inn, watching for their re- 
turn, heard what passed, and saw the 
cocoa hut with joy. She ran to meet 
Harry, and to learn from him who gave it 
to him, and to hear an account of his ad- 
ventures. These he told with all the de- 
tails she desired, till he came to the mo- 
ment of the wonlan's crossing his passage, 
as he left the boat. Then pausing, and 
turning his cocoa nut about in every di- 
rection, he said he was ashamed to tell her 
how crossly he had spoken. 

His father added, " Yes, Harry, you are 
right to be ashamed ; I was ashamed for 
you." 

■^ I wonder you did not tell me so at the 
time, father," said Harry. 

" I knew it would not do you any good 
at the moment. I thought yoy would re* 
collect it afterwards yourself, as I find you 
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do ; andi hope the pain you now feel will 
prevent you from doing the same sort of 
thing again." 

" I hope it will," said Harry ; " but when 
that kind of feeling comes over me, it is so 
disagreeable I do not know what I am do*- 
iiig or saying. And I am angry with my- 
self, and with the people who speak to 
me, and with every body. But the pain 
of reproaching myself afterwards with 
having been ill-natured is woi^e still, as I 
feel now, and I shall remember this, and \ 
will try and conquer myself next time." 

" I am sure you will try, and I ani sure 
you will do. it," said Lucy. 

" Take the cocoa nut," said Harry, put- 
ting it into her hands. *^ We will not 
open it yet. Pack it up somewhere* for 
me." 

" Men always talk of packing up a thing 
somewhere,'^ thought Lucy, " and women 
are to find where." 

It required Lucy's best powers of pack- 
ing to find a soineiohere for the cocoa nut ; 
but she did at last stow it into the carpet 
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bag, contrary to the prophecies of all be* 
holders. 

When they were leaving Bristol, they 
stopped set a booksdler's to buy some book 
or books to read in the caniagei Several 
works were spread up<»i the counter in the 
bookseller's shop for them to take their 
choioe« Harry aad Lucy .read the title 
pages of soiKke, which their father and mo- 
ther allowed diem to look over. 

^^ We will dip here and there in the 
books," said Honry^ " and see whether they 
look .entertaining. May we, papa ? " 

'^ May we cut the leaves,*^ said Lucy, 
peeping between two /uncut pages. 

The shopman, with some hesitation, 
presented an ivory cutter to her, telling her 
that she was welcome to cut the leaves, if 
she would be so good as to take care not to 
tear them. He became at ease when he 
saw her set about the operation, perceiving 
she was used to it, and dextrous. But ' 
care sat on the bookseller's brow, ^^ consi- 
derate," when Harry took up the ivory 
: he thought that he would tear away, 
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like most other boys liistt he hud seen, 
without heeding what mischief they did» 

'^ If I make the least jagj I will stop, 
and show it you, sir; you may de- 
pend upon that," said Harry, proudly. 
'' You may trust to our honour. Whoever 
jags first, stops." 

'^ Veiy well," «aid their fath^> looking 
up from the bo(^ he Was readmg, ^^ upon 
thw condition you may cutaway." 

They were glad to see their father and 
mother both caught by some new book, 
sitting down to read« .^^We shall have 
good time/' said they, ^' ta cut and dip." 
After feach cutting half a volume, they 
showed the edges of the books. Not the 
slightest indenture appeared, that could, 
by the most ex&ct bookseller's eye, be ac- 
counted ^jag. Ail was smooth and fair, 
even to the inmost recess of &e dangerous 
comer of the quadruple page. 

" Now we have cut enough," said Lucy; 
^^ let us dip three times, Harry, and catch 
what we may." 

Harry seized upon one of the books^ and 
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opened upon this passage, which he read 
aloud : — 

" As the gloomy habitation my grandfather was 
in was not to be long endured bat from necessity, 
they were contriving other places of safety for him, 
particularly one, under a bed which drew out, in a 
ground floor, in a room of which my mother kept the 
key. She and the same man worked in the night, 
making a hole in the earth, after lifting up the boards, 
which they did by scratching it up with their hands^ 
not to make any noise, till she left not vnail upon her 
fingers; she helping the man to carry the earth, as 
they dug it, in a sheet on his back, out at the window 
into the garden. He then made a box at his own 
house, large enough for her father to lie, with bed 
and bed clothes, and bored holes in the boards for 
ur.' When all this was finished, for it was long 
about, she thought herself the happiest creature 
alive." 

" I have heard that before ! " cried Lucy. 
"The Lady Grisell Baillie. Mamma, I 
heard you reading it last winter' to papa. 
Oh, mamma 1 do you remember the divert- 
ing part about the sheep's head ? I will 
show it to you, Harry ; lend me the book for 
one minute. But this is not the same book 
you had," continued she;, "that was a 
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poem*, and there were notes to it. Here 
is no poetry ! and I am very sorry. I wish 
I could see again that pretty description of 
all that Grisell did when she was a young 
girl, I am sure Harry would like that, 
though it is poetry." 

" Shall I try?" said her mother. '' I 
think I can remember the lines you mean : — 

' And welli with ready hand and heart, 

Each task of toilsome duty taking, 

Did one dear inmate take her part, 

The last asleep, the earliest waking. 

Her hands each nightly couch prepared. 

And firug^ meal on which they fared ; 

Unfolding spread the servet white. 

And deck'd the board with tankard bright. 

Through fretted hose, and garment rent, 

Her tiny needle deftly went, 

Till hateful penury, so graced. 

Was scarcely in their dwelUng traced. 

With rev'rence to the old she clung. 

With sweet affection to the young. 

To her was crabbed lesson said. 

To her the sly petition made, 

To her was told each petty care, 

To her was lisp'd the tardy prayer, 

^ Metrical Legends, by Joanna Baillie. 
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What time the urfMn, half a«dreHt« 
And hftlf sdeep, was put to rest,"' 

^* Thank you^ mamma. I do like it/ 
said Harry. 

*^ I am glad to see there is something 
new in these ^Memoirs of Grisell Baiilie,'.^' 
resumed Lucy, who had been looking over 
the book. *^ Here is more than we had 
in the notes to the poem. Pray, mamma, 
pray buy this book fop the qarriage." 

" No, my dear, I will not buy it for 
the carriage," said her mother, laughing ; 
" but I will buy it for myself, if you please, 
and I will read to you whatever can en- 
tertain you/' 

^^ Thank you, mamma. Harry, are not 
you glad we are to have this book ?" said 
Lucy. " Hey, Harry ? ** 

Bnt Harry made no answer ; he was in- 
tent upon a passage in another book, 
which he had just opened. 

" What is it," said Lucy, looking over 
his shoulder. " Oh, I see the word steam 
engine, that is enough for him. But now 
Harry, do not (^opse a stupid bopk." 
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^^ No- danger of that, miss. This is 
one of the Scotch novels," said the shop- 
man. 

*' A novel, Harry !" said Lucy ; " how 
did a steam engine get into it ? " 

" I do not know," iwad Harry ; *' but I 
know that I have found a fine character 
of — I will not tell you, but you shall hear 
it. Father, would you be so kind as to 
read it out to my mother and Lucy ? " 

" Why should not you be so kind, 
Harry, as to read it to them yourself? " 
said his father. 

^^ Because, father, I cannot do justice to 
it," said Hairy ; ^^ and it is so good, that I 
could not bear to spoil it Pray, fether, 
read it" Here is the book." 

His father read die IbBowing diameter 
of the great inventor of the steam en- 
gine : — • 

** * Amidst this ooMpatiy stood Mr; Watt^ the man 
whose genius discovered the means of multiplying our 
national resources, to a degree, perhaps, evenheyond 
his own stupendous powers of calculation and comhi- 
naden ; bringing the treasures of th^ aibyss to the 
summit df 4lie earth. OfVing the feeble wnn of' nnm 
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the momeotum of the Aftite — commanding^ manufac- 
tures to arise, as the rod of the prophet produced 
water in the desert — affording the means of dispensing' 
with that time and tide which wait for no man ; and 
of sailing without that wind, which defied the com- 
mands and threats of Xerxes himself. This potent com- 
mander of the elements — this abridger of time and 
space — this magician, whose cloudy machinery has 
produced a change in the world, the effects of which, 
extraordinary as they are, perhaps are only now be- 
ginning to be felt, was not only the most refined 
man of science, the most successful combiner of 
powers, and calculator of numbers, as adapted to 
practical purposes ; was not only one of the most 
generally well informed, but one of the best and 
kindest of human beings.' " 

, Several gentlemen, who had been read- 
ing, laid down their books to listen to this 
eloquent and just eulogium. When it 
was finished, and when the reader's voice 
stopped, there was silence for a moment 
— then a general burst of admiration. 

" Who wrote it ? Where is it? Whose 
is it?" 

All crowded round Harry to look at the 
book. Hany felt proud of having found 
outy&r himself, and by himself, what was 
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good. It is scarcely necessary to say that 
his father bought the work. The parcel 
was made up, put into the carriage, and 
they drove on. As soon as they were out 
of the noisy streets, Harry and Lucy seized 
again upon this book, eager to know if there 
was any thing more in it about Mr. Watt. 
They found an account of his powers of 
pleasing in conversation, and of his great 
variety of knowledge. 

This struck Harry with fresh admira* 
tion. 

" How I wish papa had known him ! " 
cried Lucy. " Oh, Harry ! if you had 
but seen him ! Should not you have liked 
it very much ? " 

^^ I should not have cared for merely 
seeing him," said Harry, ^^ unless I could 
have heard him and known him." 

They now began to question each other, 
which of all the great people, of whom 
they had ever heard or read, they should 
most wish to have seen and known? And 
then, which they should have liked only 
just to see? which to have for acquaint- 
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ftiwe? wUeh far finends ? and wbich tiiey 
sfaoiikl lUie to live wi&^ aliMjrt? 

Thesft qiteftioDSi bmu^fe on^a grbat deal 
of iotorestiagf and ^T^ingp ditcuBsicm^ 
dmiDg wliiGh papa aod m&aaxmy^em ofiaen 
afipcttled tav &nd in whicL tiuy took tbetr 
shwe^ natck to^ Harsy and Lncy's ddig^i*. 
The mmfaer' of those with whomi tik^ 
should clloose ta liaoy wUch at first 
prodigious^ on Lucys part especisdly, 
gradna% redncedy till at last 
to very few indeed — not above five or 
she. 

It wwsf observed^ thaf Hanji wfao^* n 
former timea^ d^ired' to see only g^a* 
mechanics, now desired tb know gMat' 
cboxHfits too, and ail aortir of sensible: and 
iwDwAng people^ aa he saidL 

This was onia good cfotiaaqiiaiicl»i 4» Liicyr 
renaxked, of ibM having, laiefy traveled 
so qducK ^ Biirt toHDorroTt^ Haniy," eoil« 
tttKued she, ^' iaf tobethelaitt day's tsltvel» 
Vm^ Ave youi glad OE sofi^i^: Harry ? ide 
n«t knewwhi(^ I am myself jj pieartlj^gM'i 
partly Sony I feeK Sorry* thai the joufoay 
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will be at an end, because I like travelling 
very much, and seeing every day some 
new and entertaining things and people. 
But I shall be glad for one great reason to 
come to the end of our 'journey, that we 
. may see the cottage by the sea-side. I 
long to know what sort of a looking cot- 
tage it is. Do not you, Harry ?" 
f " Yes," said Harry ; " but above all I 

" wish to see the ocean." 
' ^' And the sea shore," cried Lucy, 

' ''where I may pick up hundreds of 
shells !" 

'' And I hope I shall see ships ! " said 
Harry. 

'' And a boat with sails, in which we 
may sail sometimes," said Lucy. 

" Yesi I should like that very much," 
said Hany. " I want to know more about 
sails." 

'' Shoulder of mutton sails especially," 
cried Lucy; " which I remember reading 
about in Robinson Crusoe. I wonder what 
they are?" 
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Her father sketched for her a shoulder 
of mutton sail, and she was rather disap- 
pointed when she learned, that the name 
arose merely from the shape. 

The conversation was interrupted by the 
sight of a boat on a river ; but it bad do 
sails — it was a ferry boat. 

At Harry and Lucy's age it was a real 
pleasure to cross a ferry, though to tra- 
vellers, more advanced in years, it may 
sometimes be a pain, or at least a trouble. 
They are apt to prefer a bridge. 



NOTE TO PAGE 314. 
On Steam Engines. 

Eatract of a Letter to the Author, fnm a 

sctentifie Friend. 

** In estimating the power of steam engines and in 
steam boats, it would be much more in congruity 
with powers formerly used, and more magnificent in 
appearance, if the comparUon were made with men 
rather than with hories^r Thus a steam yessel, fur- 
nished with two engines, each of fifty horse power, 
might be stated to haye the continual force of four- 
teen hundred rowers. 

*^ I may add, on the subject of steam engines, that 
we have several working in Cornwall with cylinders 
ninety inches (7ft 6 in.) in diameter, and ten feet 
clear way for the piston. These dimensions, with 
steam producing an actual power of ten pounds to 
the inch, g^ye an effect of 636,170 pounds one foot 
high, which is about half of a good day's work for a 
strong man. I am not sure whether either of these 
engines work double; that is, condenses aboye as 
well as below the pistons : there cannot be any 
reason agidnst their being so worked, and they cer- 
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U&altf might make ten double strokes in a minnte. 
Thdr eiKBCt then in 24 hoars, 24 x 60 x 10x2 
X 636171 («i a day's work), would be equal to the 
work of fourteen thousand four hundred (14,400) 
men; and as one horse is equal to about fourteen 
men, the engine would equal the work of a thousand 
horses." 
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